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MODERN  ABDOMINAL  SURGERY 


Some  who  hear  me  to-day — I  fear  not  many — maj'  remem- 
ber the  condition  of  abdominal  surger^^  in  the  early  part  of 
the  Victorian  ag-e,  forty  or  fifty  years  ago.  Younger  men  may 
easily  inform  themselves  on  the  subject  by  referring  to  the 
surgical  dictionaries  and  text-books  of  the  period;  and  all 
must  acknowledge  that  the  contrast  with  the  abdominal 
surgery  of  our  own  time— with  what  we  may  call  modern  ab- 
dominal surgery — is  ver^'  remarkable.  An  occasional  opera- 
tion for  strangulated  hernia  was  almost  the  only  piece  of 
abdominal  surgical  work  done  in  those  days.  The  radical  cure 
of  hernia  had  scarcely  begun  to  attract  attention.  Astley 
Cooper  had  tied  the  abdominal  aorta,  and  a  case  of  Ceesarean 
section,  when  it  was  heard  of,  was  talked  of  by  the  profession 
and  the  public  as  a  marvel.  A  gunshot  or  other  penetrating 
wound  of  the  abdomen  was  rarely  met  with  in  civil  practice; 
and  there,  with  the  occasional  formation  of  an  artificial  anus, 
abdominal  surgery  maj'^  be  said  to  have  reached  its  bounda- 
ries; for  neither  then  nor  now  have  operations  on  the  rectum, 
nor  removal  of  stone  from  the  bladder  until  quite  recently, 
been  classed  as  parts  of  abdominal  surgery.  Take  Syme's 
"  Principles  of  Surgery  "  as  an  example.  In  the  fourth  edition, 
published  in  1856  (a  book  which  he  sa.ys  in  his  preface  is  the 
result  of  thirty  years'  hospital  experience,  and  has  been  tried 
by  a  long  succession  of  pupils  at  home  and  abroad),  the  surgerj^ 
of  the  abdomen  is  treated  in  twenty-eight  pages,  four  of  which 
are  devoted  to  wounds;  penetrating  wounds,  he  says,  being 
almost  certainly  fatal.  One  page  given  to  tapping,  twelve 
to  hernia,  and  a  few  lines  on  iliac  abscess  complete  Syme's  sur- 
vey of  abdominal  surgery  in  1856.  Compare  this  with  the 
recent  work  of  an  English  provincial  surgeon,  Mr.  Greig  Smith, 
surgeon  to  the  Bristol  Infirmary.  In  the  second  edition,  pub- 
lished in  1888,  we  find    forty-six  pages  on    the  diagnosis   of 
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abdominal  tumors,  forty  on  abdominal  operations  generally 
and  their  after-treatment,  sixt^-  on  ovariotomy,  ten  on  the 
Fallopian  tubes  and  broad  lig-aments,  thirty  on  operations  on 
the  non-gravid,  and  sixty  on  the  gravid  uterus;  one  hundred 
and  forty  on  operations  on  the  stomach  and  intestines,  fifty  on 
the  kidneys,  forty  on  the  liver  and  gall-bladder,  and  twelve  on 
the  spleen  and  pancreas.  Then  we  have  a  few  pages  on  omen- 
tal and  mesenteric  tumors  and  intra-peritoneal  c^'sts.  A  long 
chapter  on  suprapubic  cystotomy  follows,  and  then  some  sixty 
pages  are  devoted  to  wounds  and  injuries  of  the  hollow  and 
solid  viscera,  perforating  ulcers,  purulent  collections,  and 
tubercular  peritonitis.  It  is  difficult  to  imagine  a  more  strik- 
ing contrast  than  this  of  abdominal  surgery  as  it  was  forty 
3'ears  ago  and  is  now,  or  to  contemplate  without  surprise  the 
vast  and  rapid  advance  made  in  our  own  day  and  generation, 
first  in  this  country  and  afterward  abroad.  In  systematic 
works  for  students,  and  books  of  reference  for  practitioners, 
the  sections  on  abdominal  surgery  are  much  enlarged.  You, 
Mr.  President,  were  one  of  the  earliest  of  the  leaders  in  this 
advance.  The  successive  editions  of  your  own  "Practice  of 
Surgery,''  like  those  of  Erichsen's  "  Science  and  Art  of  Sur- 
gery," confirm  all  that  I  have  said,  and  a  comparison  of 
'"'  Heath's  Dictionary' "  with  that  of  Samuel  Cooper  would  do 
so  quite  as  strongly.  We  have  the  well-known  works  of 
Treves  on  "Intestinal  Obstruction"  and  Morris  on  the  "Sur- 
gery of  the  Kidneys; "  and  I  am  glad  to  be  able  to  say  that  the 
subject  has  not  been  neglected  in  this  theatre.  Mr.  Treves's 
Hunterian  Lectures  in  1885,  on  the  Anatomj'  of  the  Intestinal 
Canal  and  Peritoneum  in  Man,  mark  a  distinct  advance  in  our 
knowledge  and  improvements  in  our  practice. 

In  1S7S,  as  Hunterian  Professor,  I  delivered  six  lectures  in 
this  college  on  the  "Diagnosis  and  Surgical  Treatment  of 
Abdominal  Tumors."  Two  of  those  lectures  were  devoted  to 
the  diagnosis,  and  four  to  the  surgical  treatment  of  such 
tumors.  Three  were  restricted  to  the  treatment  of  ovarian 
cysts  and  tumors,  especially  to  ovariotomy,  and  to  the  con- 
sideration of  antiseptics  in  abdominal  surgery.  The  Surgical 
Treatment  of  Uterine  Tumors  was  the  subject  of  the  conclud- 
ing lecture.  It  was  based  upon  the  whole  of  my  experience  up 
to  that  time.  A  short  description  of  Freund's  method  of  en- 
tirely removing  a  cancerous  uterus  by  abdominal  section  com- 
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pleted  the  survey  that  I  was  able  to  take  of  the  state  of 
abdominal  surg-ery  twelve  years  ago.  Ten  years  later — in 
1888— in  the  Morton  Lecture  on  Cancer,  I  entered  more  fully 
into  a  description  of  the  mode  of  extirpating  the  entire  can- 
cerous uterus  by  the  vaginal  operation. 

Since  1878  the  development  of  abdominal  or  peritoneal  sur- 
gery has  been  wide  and  rapid.  When,  in  1885, 1  published,  in  a 
condensed  form,  a  small  book  on  the  "  Diagnosis  and  Surgical 
Treatment  of  Abdominal  Tumors  " — which  might  be  called  a 
fourth  edition  of  that  published  in  1865  on  "Diseases  of  the 
Ovaries  " — I  had  to  describe  the  wide  spread  of  the  domain  of 
abdominal  surgery;  to  make  many  additions  which  naturally 
arose  out  of  the  growth  of  the  subject,  and  to  include  the  opera- 
tive treatment  of  various  kinds  of  tumors — splenic,  renal, 
hepatic,  mesenteric— and  describe  other  operations  hardly 
noticed  in  the  earlier  editions. 

No  intelligent  student  of  the  history  of  our  science  and  art 
can  doubt  that  ovariotomy  was  the  starting-point  in  the  mod- 
ern advance  of  abdominal  surgery.  The  first  extension  was 
to  uterine  tumors,  and  to  partial  and  complete  extirpation  of 
the  uterus.  Although  I  have  formally  alluded  to  these  sub- 
jects in  the  Hunterian  and  Morton  Lectures,  experience  has 
accumulated  so  rapidly  of  late  years,  that  I  may  perhaps  offer 
for  your  consideration  a  few  remarks  suggested  by  later  modi- 
fications of.  these  uterine  operations,  and  upon  some  other  of 
the  more  recent  developments  of  abdominal  surgery.  But 
I  will  first  allude  to  some  practical  questions  which  are  still 
waiting  for  a  decided  answer,  and  which  apply  to  nearly  all 
surgical  operations. 

Anaesthesia. 

The  first  question  is.  Which  is  the  safest  and  best  anes- 
thetic ?  Is  it  chloroform,  or  ether,  or  a  combination  of  the 
two,  or  the  mixture  of  alcohol,  chloroform,  and  ether  known 
as  the  ACE  mixture,  or  bichloride  of  methylene,  or  laughing 
gas,  or  anything  else  ?  Beyond  all  doubt  chloroform  is  still 
the  usual  and  favorite  anaesthetic.  But  I  was  from  the  first 
afraid  of  it.  The  only  death  I  ever  witnessed  of  a  patient 
under  an  anaesthetic  was  from  chloroform.  This  was  in  1848, 
and  the  surgeon  was  Malgaigne.  The  first  year  I  was  at  the 
Samaritan  Hospital,  in  1854,  I  amputated  a  small  breast,  and 
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the  patient  very  nearly  died  from  tlie  cliloroform.  For  a 
time  we  thought  she  was  dead,  and  it  was  only  after  prolong-ed 
artificial  respiration  that  she  recovered.  In  several  of  my 
earlier  cases  of  ovariotomy  I  was  very  uneasy  about  the  ef- 
fect of  the  chloroform  during-  the  operation,  and  in  more  about 
the  vomiting"  which  I  thought  it  set  up  after  operation; 
and  twice,  when  Clover  administered  from  his  bag"  the  vapor 
diluted  with  air,  I  had  to  stop  my  work  while  a  patient  was 
resuscitated.  Whether  chloroform  was  given  by  lint  and  a 
towel,  or  by  Skinner's  mask,  or  by  some  inhaler,  I  was  always 
much  more  anxious  about  the  angesthetic  than  about  hemor- 
rhage or  any  other  operative  detail;  so  that  when,  in  1867,  Dr. 
Richardson  explained  his  views  as  to  the  causes  of  danger  of 
death  from  chloroform,  and  his  belief  in  the  greater  safety 
of  methylene,  which  he  was  then  introducing,  I  was  quite  pre- 
pared to  give  the  newer  liquid  a  fair  trial. 

To  my  mind,  the  result  of  the  first  case  was  most  satisfac- 
tory, and  I  have  repeatedly  made  known  what  my  experience 
of  methylene  has  been.  I  have  been  surprised  that,  in  the 
face  of  the  reports  of  deaths  from  chloroform  repeated  week 
after  week  in  the  newspapers  and  medical  journals,  we  have 
not  yet  had  to  defend  one  of  our  brethren  against  a  verdict  of 
manslaughter  on  the  ground  that  an  ansesthetic,  well  known  to 
be  dangerous,  had  been  administered  when  others,  equallj'^ 
efficacious,  were  known  to  be  safer.  I  should  not  at  all  like  to 
be  tried  on  such  an  issue,  for  I  fear  the  defence  would  be  very 
difficult.  I  am  sorry  I  cannot  enter  more  fully  into  this  ques- 
tion, but  there  are  others  which  demand  more  time  than 
I  have  at  my  disposal,  and  I  must  be  content  with  explain- 
ing that  some  of  the  reasons  urged  against  the  use  of  meth}-- 
lene  maj^  be  completely  answered.  It  can  be  made  b^^  any 
manufacturing  chemist  in  the  manner  described  in  his  first 
paper  by  Dr.  Richardson.  Its  chemical  composition  shows 
it  to  differ  from  chloroform  only  in  containing  one  equivalent 
less  of  chlorine. 

Composition.     Specific  gravity.  Boiling  point. 

Bichloride  of  methylene,    CH3CI2  1320  128° 

Chloroform,  '  CH3CI3  1480  142° 

It  is  not  so  easy  to  procure  pure  methylene  as  pure  chloroform; 
for,  in  spite  of  the  greatest  care,  a  little  chloroform,  from 
which  methylene  is  reduced  by  the  action  of  zinc,  occasionally 
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passes  over  during-  distillation ;  but  the  quantity  is  too  small 
to  be  of  much  consequence.  Still  I  trust  the  makers  will  be 
able  to  guard  against  this  accidental  admixture.  Even  as  now 
sold,  if  it  is  administered  sufficiently  diluted  with  air,  as  it  may 
be  from  Junker's  inhaler  by  any  intelligent  student,  or  even,  in 
cases  of  emergencj^  by  a  nurse,  I  believe  any  surgeon  who  will 
try  it  on  my  recommendation  (after  more  than  twenty  years' 
experience  of  its  use  in  a  very  large  number  of  operations, 
some  of  them  exceptionally  long  and  trying),  will  be  freed 
from  much  unnecessary  anxiety,  and  maj^  escape  censure  which 
some  might  think  to  be  not  quite  undeserved.  I  am  sorry  I  can- 
not devote  more  time  to  this  important  discussion  now;  but 
I  have  some  reason  to  believe  that  the  whole  subject  may  be 
treated  fully,  either  in  this  theatre  or  in  the  examination  hall 
of  the  two  colleges,  in  a  full  course  of  lectures  on  anaesthesia 
by  Dr.  Richardson,  including  all  the  substances  described  in 
his  synopsis  of  anaesthetics  in  the  second  volume  of  the 
"Asclepiad." 

Let  me  now  pass  on  and  ask  you  to  consider  for  a  few 
minutes  the  question  of 

Drainage, 

which,  with  or  without  flushing  of  the  peritoneal  cavity,  is 
one  of  the  more  recent  additions  to  the  practice  of  abdom- 
inal surgery.  First  introduced  and  practised  by  Peaslee  in 
1855,  rather  in  the  treatment  of  septic  peritonitis  after  ova- 
riotomy than  as  one  of  the  steps  of  the  operation,  it  has  been 
followed  extensively  in  America,  in  this  country,  and  in  Ger- 
many. Some  surgeons  attach  great  importance  to  it,  and 
adopt  it  almost  as  a  general  rule,  even  where  there  has  been 
no  escape  of  fluid  or  oozing  of  blood  into  the  peritoneal  cavity. 
Koeberle  and  Keith  first  used  glass  tubes  one-quarter  to 
one-half  an  inch  in  diameter.  Since  then  smaller  tubes  of 
vulcanite  have  been  preferred,  and  various  modes  of  syring- 
ing, attaching  waterproof  protectors  or  sponges,  have  been 
used  to  carry  off  fluid  and  to  prevent  the  entrance  of  septic 
matter  into  the  cavity.  In  my  own  work,  I  have  from  the 
first  looked  upon  drainage  as  a  practice  to  be  avoided  if  possi- 
ble, and  have  only  put  in  a  tube  when  I  knew  I  had  not  been 
able  to  cleanse  the  peritoneum  thoroughly  or  thought  tha.t 
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some  oozing"  was  likely  to  g"o  on  after  the  incision  was  closed, 
or  when,  some  daj^'S  later,  I  had  reason  to  suspect  the  pres- 
ence of  fluid  in  the  cavit^^  But  I  soon  began  to  think  that 
the  tube  acted  as  an  irritant  and  led  to  the  formation  of  the 
fluid  which  it  served  to  remove.  At  first,  when  I  was  in  doubt, 
I  put  in  a  tube.  But  very  soon,  when  in  doubt,  I  left  it  alone. 
More  than  once  I  was  sorry  I  had  not  used  it,  but  much  more 
often  I  was  glad;  and  so  early  as  1876,  in  a  paper  read  before 
the  Royal  Medical  and  Chirurgical  Society  on  completing  800 
cases  of  ovariotomy,  I  argued  that  drainage  should  only  be  an 
exceptional  practice.  Later,  in  1885,  after  an  experience  of 
more  than  300  additional  cases,  I  maintained  that  it  should  be 
"  almost  entirely  discarded,"  and  said, "  I  have  not  drained  one 
case  in  which  antiseptic  precautions  have  been  taken;  and  on 
looking  back,  I  cannot  believe  that  there  are  more  than  two 
or  three  in  which,  if  a  drainage-tube  had  been  used,  it  would 
have  been  useful.  The  simple  explanation  is,  that  the  mix- 
ture of  blood,  other  fluids,  and  air,  left  in  the  peritoneal  cavity, 
or  oozing  into  it  after  operation,  formerly  went  through  putre- 
factive changes,  and,  if  not  drained  oft",  produced  septicaemia, 
whereas  now  no  putrefaction  takes  place,  and  absorption  is 
quite  harmless."     (''Abdominal  Tumors,"  page  61.) 

This  was  six  years  ago.  I  can  now  add  that  I  have  only 
twice  flushed  or  washed  out  the  peritoneal  cavity  with  warm 
water,  and  in  both  cases  I  regretted  having-  done  so.  When  the 
bladder  or  intestine  has  been  wounded  by  gun-shot  or  other- 
wise injured,  and  urine  or  fgecal  matter  has  escaped  into  the 
abdominal  cavity;  or  when  pus  has  escaped  from  an  abcess, 
flushing  may  secure  more  complete  cleansing  than  simple 
sponging,  and  so  become  really  valuable;  but  in  a  large  ma- 
jority" of  cases  of  removal  of  abdominal  tumors,  it  simply  adds 
to  the  amount  of  sponging  required  at  the  expense  of  more  or 
less  shock  or  depressing*  effect,  and  leaves  the  patient  no  bet- 
ter, perhaps  worse,  than  after  careful  sponging  with  soft  moist 
sponges.  I  have  tried  several  substitutes  for  sponge — soft 
linen  or  cotten  handkerchiefs,  and  absorbent  cotton  inclosed  in 
muslin — but  have  not  yet  found  anything  that  answers  so  well 
as  sponges.  I  still  preserve  them  from  infective  pollution  in 
the  manner  I  have  repeatedly  described. 

I  am  well  aware  that  two  of  my  successors  at  the  Samaritan 
Hospital  drain  much  oftener  than  I  ever  did,  and  often  flush; 
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and  they  regard  both  practices  as  valuable  additions  to  ovariot- 
omy. Tlieir  results  are  excellent,  but  I  must  be  guided  by 
my  own  experience,  and  it  is  my  duty  to  let  others  know  what 
I  think  I  have  learned.  The  question  is  so  important,  and  still 
so  undecided,  that  I  cannot  refrain  from  relating-  some  cases 
in  my  practice  of  this  year,  where  I  hesitated  as  to  flushing 
and  draining.  They  seemed  to  be  exactly  the  cases  where  at 
least  drainage  was  imperatively  necessary,  yet  they  recovered 
admirably  well  without  either  flushing  or  draining. 

Last  spring  a  lady  from  Yorkshire,  aged  sixty-three,  con- 
sulted Dr.  Matthews  Duncan,  whose  death  we  have  so  recently 
been  deploring.  He  found  an  abdominal  tumor,  was  doubtful 
whether  it  was  uterine  or  ovarian,  feared  it  might  be  malig- 
nant, and  advised  postponement  of  any  operative  treatment. 
Let  me  say  a  word  of  respect  for  the  memory  of  Matthews 
Duncan.  I  esteemed  him  highly,  as  an  able,  thoroughly  con- 
scientious, and  careful  phj^sician.  I  can  support  all  that  Mr. 
Doran  has  said  in  his  interesting  memoir  (published  in  the 
"  American  Journal  of  Obstetrics  ")  of  the  great  good  effected 
by  Duncan  by  "  instilling  high  principles  of  professional  moral- 
ity into  the  minds  of  his  disciples."  We  are  all  grateful  for  his 
valuable  addition  to  our  museum  of  the  many  beautiful  colored 
drawings  of  various  diseases  classed  together  as  lupus.  I 
can  respect  the  feeing  which  led  him,  in  1857,  to  publish  his 
paper,  '"'Is  Ovariotomy  Justifiable?"  and  I  cannot  deny  that 
the  opinion  he  then  expressed  was  justified  by  the  facts  then 
on  record.  His  deliberate  conclusion  was  that  the  defenders 
of  ovariotomy  "  have  nothing  but  flimsy  and  fallacious  argu- 
ments "  to  offer  in  its  support.  I  frequently  met  Duncan  in 
friendly  consultation,  and  have  not  infrequently  argued  with 
him  that,  like  some  other  physicians,  his  advice  tended  to  post- 
pone surgical  operations  until  neither  patient  nor  surgeon  had 
a  fair  chance.  The  physician  often  thinks  the  surgeon  rash 
or  venturesome,  inclined  to  operate  before  the  necessity  for 
operating  is  sufficiently  proved,  and  too  sceptical  of  the  good 
effect  of  expectant  or  medicinal  treatment.  The  surgeon  quite 
as  often  believes  that  if  he  could  operate  before  the  disease  has 
brought  the  patient  into  a  condition  Avhen  recovery  is  doubtful 
or  improbable,  failures  in  saving  life  would  be  fewer,  and  suc- 
cess more  certain  and  complete. 

In  the  case  I  now  speak  of,  a  delay  of  three  months  was  the 
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result  of  the  first  consultation.  Then  sudden  and  rapid  increase 
in  the  size  of  the  abdomen  took  place,  and  the  patient  again 
came  to  London.  Dr.  Andrew  saw  her,  and,  guided  by  the 
former  history,  expressed  his  fears  as  to  the  case  being  one  of 
peritoneal  cancer  and  ascites.  When  I  saw  the  lady  for  the 
first  time  I  expressed  a  very  confident  opinion  that  there  was 
no  evidence  of  malignant  disease  ;  but  that  there  was  strong 
ground  for  hoping  that  the  free  fluid  in  the  peritoneal  cavity 
proceeded  from  a  burst  ovarian  cyst;  that  both  ovaries  were 
enlarged  and  the  uterus  normal.  After  considerable  opposi- 
tion I  was  allowed  to  make  an  exploratory  incision  and  act 
upon  what  I  might  discover.  This  I  did — removed  many  pints 
of  ovarian  fluid,  and  both  ovaries,  after  detaching  adhesions 
to  the  abdominal  wall,  intestines,  and  omentum.  Then  came 
the  question  of  flushing  or  drainage.  I  never  saw  a  case  where 
it  appeared  to  be  so  necessary.  The  peritoneum,  wherever  it 
could  be  seen,  was  soft,  red,  thickened,  covered  by  loosely 
adhering  pasty  layers  of  lymph,  broken-down  ovarian  struc- 
tures, and  blood- clot.  A  great  deal  of  sponging  left  it  im- 
perfectly cleansed,  and  I  was  thinking  of  flushing  when  the 
patient  appeared  to  be  so  extremel}^  weak  that  I  was  glad  to 
complete  the  operation  as  rapidl^^  as  possible  and  get  her  to 
bed  alive  without  a  drainage-tube.  I  arranged  with  Mr.  Robert 
Priestley,  who  attended  to  the  after-treatment,  that  if  any  sign 
of  accumulation  of  fluid  should  appear,  or  much  rise  of  tem- 
perature, we  might  remove  a  stitch  and  insert  a  drainage-tube. 
But  neither  of  us  after  the  operation  had  the  slightest  uneasi- 
ness or  apprehension.  There  was  neither  pain,  sickness,  nor 
fever,  but  uninterrupted  recovery.  She  went  into  Yorkshire 
four  weeks  after  the  operation,  and  I  saw  her  in  London  in 
October  in  excellent  health. 

I  had  a  very  similar  case  last  spring— a  patient  of  Mr. 
Mason,  of  Ross,  in  Herefordshire,  where  the  operation  had  also 
been  put  off  until  rupture  of  a  cj'st  of  the  right  ovary  had 
occurred,  some  three  weeks  before  I  operated.  The  abdominal 
cavity  was  filled  with  ovarian  fluid,  and  the  peritoneum  every- 
where had  a  most  alarming  aspect.  It  was  covered  all  over 
with  flakes  of  lymph,  blood-clot,  and  masses  of  proliferating  pa- 
pilloma. It  was  quite  impossible  to  cleanse  it  thoroughl.y,  with 
or  without  flushing,  and  I  was  content  with  doing  all  I  could 
by  sponging.     Twelve  or  fifteen  years  ago   I  should  have  put 
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in  a  drainage-tube,  and  if  the  patient  liad  recovered,  have 
probably  attributed  tlie  recovery  to  the  drainage.  Now,  as 
she  recovered  admirably  well,  I  believe  she  recovered  partly 
because  I  did  not  drain — that  the  drainage  would  have  ex- 
hausted her  and  might  have  led  to  infective  or  putrefactive 
processes. 

I  was  much  surprised  at  such  rapid  and  apparently  com- 
plete recovery,  and  was  not  at  all  surprised  to  hear  that, 
after  a  few  months  at  home,  she  became  ill  and  the  abdomen 
again  enlarged.  She  came  to  London,  and  I  saw  her  on  Oc- 
tober 30th.  The  abdomen  was  much  distended,  and  the  cicatrix 
of  the  operation  extremely  thin.  There  was  free  fluid  in  the 
peritoneal  cavity,  and  a  well-defined  tumor  in  the  left  iliac 
region,  which  could  also  be  felt  by  vaginal  examination.  Al- 
though I  had  made  a  note  of  the  operation  in  February  that 
the  left  ovary  was  of  normal  size,  but  more  closely  attached 
to  the  uterus  than  usual,  I  had  little  doubt  that  it  had  enlarged 
rapidly,  and  that  the  fluid  in  the  peritoneal  cavity  was,  as  be- 
fore, ovarian.  One  could  scarce!}^  operate  under  less  favor- 
able conditions,  but  the  patient  was  in  a  state  of  extreme  suffer- 
ing, and  it  seemed  wrong  to  allow  her  to  die  without  making 
some  effort  to  save  her.  Accordingly,  after  one  day's  rest,  I 
operated  on  November  1st.  The  free  peritoneal  fluid  was  clear 
and  light-colored.  There  were  many  pints  of  it,  perhaps  thrown 
off  from  the  surface  of  the  peritoneum,  which  was  everywhere 
covered  bj-,  or  converted  into,  a  rough,  irregular,  rather  hard 
layer  of  granular  papilloma.  A  very  thin-walled  cj'sto-sar- 
comatous  mass,  formed  by  the  left  ovary,  enlarged  to  the  size 
of  a  small  adult  head,  was  then  removed,  and  the  pedicle  tied  in 
the  usual  way  with  silk  ligatures.  I  found,  quite  loose  in  the 
peritoneal  cavity,  a  mass  as  large  as  an  orange,  so  smooth 
that  it  did  not  look  like  what  I  had  just  broken  up,  but  as  if 
it  had  escaped  from  the  cyst  some  time  before.  This  I  took 
out,  and  other  smaller  masses  were  sponged  away.  I  removed 
all  I  could  by  sponging,  but  did  not  either  flush  or  drain. 

I  need  not  say  how  much  I  feared  a  rapid  collection  of  fluid 
secreted  by  the  diseased  peritoneum,  or  how  surprised  I  was 
that  nothing  of  the  kind  occurred,  and  that  the  patient  recov- 
ered as  well  as  after  the  first  operation.  The  temperature  re- 
mained almost  normal;  there  was  no  sickness,  very  little  pain, 
and  when  I  removed  the  stitches  on  the  seventh  dav  the  wound 
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had  healed  completely,  and,  so  far  as  any  one  could  see,  re- 
covery was  complete.  She  left  London  twentj'-six  days  after 
operation.  (January-,  1891. — I  hear  from  Mr.  Outfield,  who 
succeeded  Mr.  Mason,  that  the  patient  has  gone  on  well  since 
her  return  home.) 

I  went  to  Paris  last  July  to  see  an  American  lady,  seventy- 
five  years  of  age,  in  consultation  with  Dr.  Faure  Miller  and 
Dr.  Bouilly.  All  the  facts  pointed  to  recent  rupture  of  an  old- 
standing  cyst  of  the  right  ovary.  There  was  a  great  deal  of 
free  fluid  in  the  periton,eal  cavity,  and  a  large  solid  tumor, 
certainly  not  uterine.  The  necessity  for  immediate  relief  was 
urgent,  and  with  the  kind  assistance  of  Dr.  Bouilly,  on  July 
25th  I  made  an  exploratory  incision.  A  large  pailful  of  turbid 
fluid  escaped  from  the  peritoneal  cavity,  and  then  we  found  an 
enormous  mass  of  papilloma.  It  converted  the  thickened 
omentum  into  a  large  tumor,  and  covered  the  peritoneum  of 
the  abdomen  and  pelvis  with  such  a  dense  la3'er  of  sprouting 
growth  that  it  was  quite  impossible  to  ascertain  or  do  an  \' thing 
more.  I  had  scarcely  a  doubt  that  drainage  would  have  been 
a  fatal  mistake,  and  closed  the  wound.  I  heard  that  Dr. 
Bouilly  removed  the  sutures  on  August  1st,  and  "  found  everj^- 
thing  healed,  and  says  she  could  not  have  done  better  had 
she  been  twenty  years  of  age."  I  had  a  very  satisfactory^  re- 
port of  her  condition  a  few  days  ago.  There  had  been  no  fluid 
formed  since  the  operation.  (March,  1891. — This  lady  died  last 
month,  no  fluid  having  collected.) 

It  is  very  curious  that  simply  removing  fluid  by  tapping 
does  not  appear  to  have  any  such  beneficial  result  as  incision, 
either  in  cases  of  tubercular  peritonitis,  or  in  cases  of  papilloma 
of  the  peritoneum,  whether  these  have  followed  bursting  of  an 
ovarian  c,yst  or  have  originated  from  some  other  cause. 

The  fact  of  the  extraordinary  recovery  of  patients  whose 
peritoneum  seemed  to  be  in  a  hopeless  condition,  and  their 
remaining  man3^  years  after  the  incision  in  good  health,  was 
noticed  b^^  Mr.  Thornton  in  1881.  I  have  been  greatly  sur- 
prised at  several  such  cases  in  my  own  practice,  and  Dr.  Keith 
has  met  with  others. 

The  extremel^^  important  practical  question  of  drainage 
cannot  be  discussed  without  some  thoughtful  consideration  of 
Dr.  Ruffer's  recent  investigations  on  the  destruction  of  micro- 
organisms by  amoeboid  cells — on  the  phagocytes  of  the  alimen- 
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tary  canal — and  on  the  processes  which  take  place  in  diphtheri- 
tic membrane.  Koch's  most  recent  bacteriological  researches, 
and  Hankin's  work  on  defensive  proteids  also  assist  in  unrav- 
elling- much  that  has  been,  and  is  still,  mysterious.  More 
than  the  whole  of  one  lectm^e  would  be  required  to  treat  these 
subjects  at  all  IwWy,  and  I  must  not  now  attempt  to  do  more 
than  present  a  bare  sketch  or  outline  of  what  has  been  done, 
rather  as  encouragement  for  future  research  than  as  con- 
clusions for  present  guidance. 

The  phagocyte  theory  of  Metchnikoff,  or  rather  his  obser- 
vations upon  the  wandering  cells  or  leucocytes  by  which  the 
animal  body  protects  itself  against  the  attacks  of  bacteria — 
taking  in  the  bacilli,  digesting  them,  and  so  preventing  their 
multiplication  and  ditfusion — explain  much  that  was  almost 
incomprehensible  in  the  relations  of  bacteria  to  wounds  and  to 
infective  diseases.  Inflammation  is  set  up  in  living  tissues  by 
the  microbes,  lymph  is  effused,  and  tlie  lymph  is  soon  crowded 
b}^  phagocytes,  which  stop  the  further  development  of  the 
microbes  if  they  are  not  present  in  overwhelming  numbers. 
This  battle  between  the  attacking  specific  microbes  and  the 
defending  phagocytes  has  been  well  demonstrated  by  Dr. 
Rufl'er  in  the  diphtheritic  membrane  in  man.  He  has  kindl^^. 
lent  me  some  of  his  sections,  where  one  or  several  bacilli  may 
be  seen,  inclosed  in  a  phagocyte,  some  of  them  perfect,  some  in 
process  of  being  digested,  or  disappearing. 

We  have  here  a  number  of  preparations  which  may  be  seen 
on  the  screen  showing  microbes  and  phagocytes — the  defend- 
ing cells  and  the  invading  enemies.  They  will  be  kindly  shown 
b}^  Dr.  Woodhead  and  Mr.  Pr ingle.  All  I  will  show  now  are 
some  of  the  bacilli  of  diphtheria  and  the  phagocytes  devour- 
ing and  digesting  them.  And  you  will  also  see  some  of  the 
very  characteristic  bacilli  of  tetanus  sent  over  by  M.  Pasteur. 
They  are  before  you  in  different  stages  of  development,  from 
the  simple  rod  to  the  rounded  end  which  shows  the  sporula- 
tion.  I  may  advise  all  those  who  are  interested  in  the  influ- 
ence of  bacteriology  on  surgery  to  wait  until  after  my  lecture 
and  see  a  number  of  interesting  specimens  of  the  infecting 
agents  in  a  variety  of  diseases— anthrax,  diphtheria,  tubercle, 
tetanus,  silkworm  disease,  and  fowl  cholera— which  Dr.  Wood- 
head  and  Mr.  Pringle  have  ready  for  inspection— the  opening 
up  of  a  revolution  in  surgical  pathology. 
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In  healthy  animals,  the  protecting  cells  are  victorious 
unless  the  microbes  are  extraordinary  in  numbers  or  virulence. 
In  the  feeble,  the  pathog-enic  organisms,  or  the  soluble  poi- 
sons they  secrete  or  form,  pass  into  the  blood,  the  spleen,  and 
the  liver,  and  destroy  the  animal.  In  the  Peyer's  patches  and 
tonsils  of  some  animals — of  the  rabbit,  for  instance — the 
struggle,  according  to  Dr.  Ruffer,  is  a  physiological  process, 
taking  place  constantly  at  every  hour  of  the  day. 

A  new  and  unexpected  support  to  the  phagocyte  theory  is 
to  be  found  in  Mr.  Hankin's  recent  work  on  defensive  proteids. 
He  has  isolated  from  the  spleen  and  lymphatic  glands  of 
various  animals  a  proteid  body  which  has  the  power  of  killing 
hacteria.     At  the  last  meeting  of  the  British  Association  for 


the  Advancement  of  Science  at  Leeds,  he  stated  that  this  de- 
fensive proteid,  though  absent  from  normal  blood,  could  be 
obtained  from  that  of  febrile  animals.  If  this  assertion  be 
accepted  as  correct,  we  must  believe  that,  when  menaced  by  a 
hostile  microbe,  the  organism  attempts  to  protect  itself  by 
throwing  into  the  circulation  a  substance  which  has  bacterici- 
dal powers.  This  view  agrees  with  Mr.  Hankin's  suggestion 
that  phagocytes  can  not  only  kill  the  microbes  they  have  taken 
in,  but  can  also  (by  liberating  their  contents)  exert  a  bacterici- 
dal action. 

The  question  also  arises  whether  animals  which  are  natu- 
rally refractory  to  some  special  disease  may  not  be  so  because 
they  have  the  power  of  producing  some  particularly  active 
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variety  of  defensive  proteid.  If  this  should  prove  to  be  the 
case,  we  may  hope  that  (by  isolating-  such  substances)  remedies, 
protective  or  preventive,  against  various  infective  diseases, 
may  be  discovered  and  obtained.  It  seems  pretty  clear  that 
what  Koch  and  the  German  pathologists  call  "toxalbumin" 
may  be  the  pathog-enic  albumose  of  Hankin. 

My  excuse  for  alluding  to  these  investigations  while  they 
are  still  in  progress  is  that,  taken  into  consideration  with  the 
power  which  the  serum  of  healthy  blood  possesses  of  killing- 
bacteria — a  power  connected  probably  with  the  presence  of 
a  globulin  which  is  only  soluble  in  dilute  solution  of  common 
salt — they  may  explain  the  antiseptic  action  of  common  salt 


and  strengthen  the  belief  that  we  have  in  dilute  saline  solutions 
a  safe  and  useful  fluid  for  surgical  irrigation,  preferable  to 
water  which  has  been  sterilized  by  boiling,  and  possibly  to 
solutions  of  phenol  or  perchloride  of  mercury,  either  of  which 
maj'  irritate  the  tissues  of  the  XJatient  or  injure  the  instruments 
of  the  surgeon. 

Some  such  reflections  as  these  have  been  leading  me  to  the 
conclusion  that  the  use  of  antiseptics  in  modern  abdominal  sur- 
ger}^  may  be  summed  up  as  combining  the  utmost  possible  clean- 
liness of  the  body,  the  clothing  and  the  surroundings  of  the 
patient,  thesurgeons,  assistants,  and  nurses;  the  perfect  steri- 
lization of  all  instruments  by  boiling  water,  as  well  as  of  the 
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silk  or  any  material  used  for  lig-atures  or  sutures;  and  the  ab- 
solute purity  of  the  sponges  or  any  substitute  for  them.  I  long* 
ag-o  asserted  that  in  our  dail}^  work  we  had  much  grosser 
causes  of  danger  to  guard  against  than  enemies  which  are 
invisible  without  a  microscope — that  dried  clots  of  blood,  or 
fragments  of  diseased  tissue,  imperfectly  cleansed  from  our 
knives,  scissors,  forceps,  or  needles,  may  act  as  directly  as 
vaccine  matter.  Careful  assistants  or  nurses  may  not  per- 
form this  duty  of  cleansing  perfectly,  and  I  think  what  we  are 
learning  from  the  bacteriologists  leads  to  the  conclusion  that 
it  will  be  well  after  all  operations,  and  probably  before  them 
also,  to  boil  all  our  metallic  instruments  for  a  few  minutes.  I 
have  here  a  simple  contrivance  for  doing  this  without  much 
trouble.  The  credit  of  the  contrivance  is  due  to  Mr.  Cathcart, 
of  Edinburgh.  One  great  advantage  of  it  is  that  the  instru- 
ments are  taken  out  quite  dr^-,  and  remain  free  from  rust. 

A  very  useful  series  of  experiments  by  StatT-Surgeon  Mac- 
pherson  is  now  being*  carried  on  at  the  laboratory  of  the  con- 
joint colleges,  in  order  to  test  the  different  methods  of  keeping* 
silk  or  other  material  for  sutures  and  ligatures  aseptic.  Some 
of  the  tubes  on  the  table  here,  containing-  sterilized  meat  in- 
fusion and  pieces  of  silk  or  catgut  prepared  in  various  methods, 
have  been  kept  for  some  weeks  at  a  favorable  temperature  for 
incubation.  In  some  no  putrefactive  or  germinating  changes 
can  be  observed.  In  others  these  changes  are  clearly  manifest, 
and  the  general  conclusion  so  far  is,  that  solutions  of  ten  per 
cent  of  carbolic  acid  in  olive  oil  are  useless,  and  so  is  w^ax 
impregnated  with  carbolic  acid,  while  a  watery  solution  of 
corrosive  sublimate,  1 : 3,000,  preserves  silk  ligatures  aseptic. 
I  mention  this  in  passing  as  one  instance  of  the  useful  work 
already  begun  in  our  laboratory. 

I  used  the  spray  at  first  hopefully,  then  operated  alter- 
nately with  and  without  it,  and  then  gave  it  up  altogether. 
As  I  have  said,  I  regard  drainage  as  a  rare,  exceptional 
practice.  The  dressing  may  consist  mainly  of  sterilized  ab- 
sorbent cotton.  Whether  by  any  attenuated  inoculation,  or 
the  injection  of  any  defensive  proteid,  a  patient  can  be  still 
further  protected  from  septicaemia  or  tetanus,  or  the  microbes 
by  which  they  are  caused  can  be  destroyed  after  the  battle 
between  the  enemy  and  the  defence  has  begun,  is  a  question 
which  I  trust  some  worker  in  our  rooms  up-stairs,  or  on  the 
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embankment,  may  not  leave  to  our  continental  brethren  with- 
out a  close  race,  handicapped  though  we  may  be  by  mistaken 
interference  and  unwise  restriction. 

That  this  hope  is  about  to  be  realized  I  gather  from  experi- 
ments, as  yet  scarcely  completed,  made  in  Koch's  Institute  by 
his  assistant.  Dr.  Behring-,  on  diphtheria,  and  on  tetanus  by 
Dr.  Kitasato,  a  Japanese.  The  experiments  seem  to  prove 
almost  certainly  that  we  can  prepare  one  vaccine  which  con- 
fers upon  mice,  rabbits,  and  guinea-pigs  immunity  from 
tetanus,  and  another  from  diphtheria,  and  which  also,  after 
these  diseases  have  begun,  will  stop  further  progress  and  save 
the  creature  who  would  otherwise  certainly  die.  The  poisons 
of  tetanus  and  diphtheria  are  terribly  potent,  but  admit  of 
accurate  dilution  to  an  extent  which  will  either  kill  an  unpro- 
tected animal  in  twenty,  forty,  or  sixty  hours,  or  in  four  to  six 
days;  or  will,  by  injection  into  the  peritoneal  cavity  cure  a 
poisoned  animal  after  tetanic  sj^mptoms  have  begun,  or  will 
confer  immunity  upon  the  animals,  protecting  them  against 
the  bacilli  and  their  products. 

Before  I  pass  on  I  cannot  avoid  contrasting  Matthews 
Duncan's  conclusion  respecting  ovariotomy  in  1857,  a  year  be- 
fore my  first  case,  with  the  present  position  of  the  operation. 
My  own  completed  operations  alone  amount  to  1,230,  with  19 
additional  operations  for  the  second  time  on  the  same  patient, 
or  1,249  in  all.  Several  other  operators,  at  home  and  abroad, 
can  count  their  cases  by  the  hundred;  and  it  is  certain  that  the 
immediate  results  are  fully  as  satisfactory  as  those  of  any  se- 
rious surgical  operation.  The  subsequent  history  of  the  pa- 
tients for  several  j^ears  after  operation  has  been  more  fully  and 
accurately  obtained  and  recorded  than  can  be  said  of  any 
equally  important  operative  work.  Let  me  ask,  could  any  one 
have  imagined  that,  in  such  a  small  hospital  as  the  Samaritan, 
in  a  little  more  than  thirtj'-  j^ears,  there  would  be  performed, 
as  there  have  been,  1,378  cases  of  ovariotomy,  with  a  mortality 
of  only  14.13  per  cent,  or  that,  in  the  last  four  years,  in  259 
cases,  there  would  be  only  12  fatal — a  mortality  of  only  4.40, 
less  than  5  in  the  100  ?  It  is  equally  remarkable  that  in  succes- 
sive series  of  100  cases,  and  in  successive  periods  of  five  years, 
from  the  earliest  cases  until  now,  progressive  improvement 
has  been  as  steadily  maintained  in  this  hospital  as  in  my  own 
practice. 

XI— 20 
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Uterine  Tumors. 

When  I  lectured  here  in  1878  on  uterine  tumors,  and  gave 
the  history  of  the  whole  of  my  practice  up  to  that  time  of  their 
removal,  or  attempted  or  partial  removal,  very  few  surgeons, 
liere  or  abroad,  had  much  experience  of  the  operation.  Now,  it 
Jias  become,  if  not  as  frequent  as  ovariotomy,  still  an  operation 
in  which  not  only  some  British  and  American,  but  German  and 
French,  surgeons  can  tabulate  their  cases  by  the  hundred.  And 
come  important  practical  questions,  still  undecided,  maj^  be 
discussed  with  the  help  of  accumulated  facts.  Perhaps  the  most 
remarkable  conclusion  of  any  is  that  of  the  most  successful  of 
all  operators  who  has  had  a  larger  experience  of  these  opera- 
tions than  1  or  any  other  surgeon  has  had — Dr.  Keith.  His 
results  are  magnificent;  yet  after  trial  of  Apostoli's  method 
of  electrical  treatment,  he  wrote :  "  So  strongly  do  I  now  feel 
on  this  subject  that  I  would  consider  myself  guilt}'  of  a  criminal 
act  were  I  to  advise  m.j  patient  to  run  the  risk  of  her  life — 
and  such  a  risk — before  having  given  a  fair  trial  to  this  treat- 
ment, even  though  I  were  sure  that  the  mortahty  would  not 
be  greater  than  that  which  h^^sterectomy  has  given  me  in  my 
private  cases — under  four  per  cent." 

This  is  a  declaration  which  must  be  regarded  as  phenome- 
nal, coming  as  it  does  from  a  man  who  is  known  to  observe 
scrupulously,  to  think  calmly,  to  reason  logically,  to  decide  de- 
liberately, and  to  act  conscientiously.  It  ought  to  be,  one  would 
imagine,  sufficient  to  check  the  folly  of  reckless,  indiscriminat- 
ing  laparotomists,  and  to  make  their  imitators  hesitate  before 
risking  human  life;  and  it  gives  matter  for  grave  reflection 
to  all  those  who  have  to  hear  the  responsibility  of  advising 
and  cautioning  in  such  cases.  Dr.  Keith  tells  me  that  he  has 
not  since  done  more  than  three  hysterectomies  (for  fibro-cystic 
tumors  onljO  and  one  castration.  This  persistent  abstention 
implies  his  own  emphatic  condemnation  of  his  former  prac- 
tice, which,  as  he  saj^s,  always  "  vexed  him  with  anxious  doubts 
and  fears,"  and  at  the  same  time  it  indicates  hopeful  confidence 
in  the  alternative  method  of  treatment  he  has  adopted.  Under 
the  circumstances  an  attitude  of  watchful  expectancy  is  what 
is  most  fitting;  while  every  one  who  has  gone  through  the  trial 
of  dealing  with  the  perplexities  of  giving  counsel  and  acting 
in  these  cases,  must  hope  that  further  evidence  will  establish 
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the  fact  that  in  electricity  we  shall  find  a  resource  which,  if  it 
does  not  supersede  the  knife,  will  render  the  necessity  of  its  use 
much  less  frequent. 

A  careful  and  unprejudiced  examination  of  the  published 
record  of  the  cases  which  Dr.  Keith  has  treated  electrically 
will  show  that  his  resolution  to  withhold  his  hand  is  fully  justi- 
fied by  the  results  of  his  new  practice. 

Of  the  106  cases  reported  in  detail  in  his  book,  published 
August,  1889,  85,  or  four-fifths,  were  either  restored  to  health 
and  in  some  instances  enthusiastically  grateful  for  having- 
escaped  an  operation,  or  so  much  relieved  of  most  of  their 
urgent  symptoms  that  though  content  with  the  improvement 
already  experienced,  they  were  anticipating  further  progress 
under  a  continuance  or  renewal  of  the  sittings. 

Among  the  remaining  21, 3  died  during  or  after  the  treatment 
from  other  diseases;  ver}^  slightly,  if  at  all,  more  than  the  pres- 
ent proportion  of  deaths  in  the  population  at  large.  One  patient 
who  had  long  suffered  from  exhausting  hemorrhage,  when  so 
much  relieved  that  she  could  go  about,  died  from  a  fresh  attack, 
broug-ht  on  b}'  imprudence,  and  imperfectly  treated  during  Dr. 
Keith's  absence.  Some  8  or  9  of  the  17  other  cases  were  im- 
proving after  a  small  number  of  applications,  but  discontinued 
their  visits  for  various  private  reasons.  Two  or  3  had  not  the 
patience  to  persevere,  and  in  4  or  5  instances  no  satisfactory 
benefit  could  be  obtained.  Only  in  one  case  has  the  tumor  en- 
tirely disappeared.  Generally  the  patients  had  to  resign 
themselves  to  carrying  a  diminished  and  less  irksome  burden, 
and  this,  with  the  freedom  from  pressure-symptoms  and  re- 
stored health,  they  made  light  of. 

It  is  too  soon  to  speak  of  the  durabilit}^  of  these  ame- 
liorations. On  this  point  we  must  turn  for  information  to  the 
practice  of  Apostoli.  An  examination  of  such  of  his  early 
cases  as  she  was  able  to  find  out  in  a  limited  time  was  made 
this  summer  by  Dr.  Felicia  Jakubowska.  In  her  thesis,  '"'  Des 
resultats  immediats  et  eloignes  du  traitement  electrique  des 
fibromes  uterins,"  she  states  that  13  patients  whom  she  dis- 
covered, after  from  4  to  7  years  after  the  completion  of  their 
treatment,  10  were  in  the  full  enjoyment  of  the  relief  given  by 
the  electricity.  Three  complained  of  some  insignificant  symp- 
toms, but  were  in  a  much  better  state  of  health  and  had  more 
capacity  for  work  than  before  they  were  treated.    These  cases 
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were  taken  indiscriminately  as  they  could  be  found  after  so 
long  a  lapse  of  time;  and  if  they  may  be  looked  upon  as  a  fair 
representation  of  the  531  reported  at  Berlin  last  July,  they 
testify  convincing!}'  on  the  point  of  permanence. 

The  general  conclusions  we  may  draw  from  the  observations 
of  those  who  have  made  the  electrical  treatment  a  subject  of 
intelligent  study,  are : 

1st.  That  the  almost  invariable  result  of  the  electrical  treat- 
ment of  fibroma  or  myoma  of  the  uterus  is  a  marked  restora- 
tion of  the  general  health. 

2d.  That  in  the  great  majority  of  cases  it  arrests  hemor- 
rhage within  a  short  space  of  time;  that  in  certain  other  cases 
the  cessation  of  bleeding  is  produced  more  slowly-. 

3d.  That  the  pain  is  generally  relieved,  though  not  so  cer- 
tainly as  the  hemorrhage  is  stopped. 

4th.  That  the  tumors  mostly  undergo  some  diminution  of 
bulk;  that  in  rare  cases  they  disappear;  that  when  they  re- 
main their  mobility  is  greater  and  they  cause  less  inconveni- 
ence; that  failure  to  arrest  development  is  exceptional;  that 
in  cystic  fibroma  it  is  comparatively  useless. 

5th.  That,  as  a  rule,  the  retrogressive  changes  produced 
remain  permanent,  and  that  the  health  continues  good. 

6th.  That  the  treatment  does  not  render  the  patient  less 
fit  for  subsequent  myomectomy  if  circumstances  make  it  nec- 
essary; on  the  contrary,  it  rather  facilitates  the  operation,  by 
lessening  bulk  and  loosening  adhesions. 

Testimony  from  several  quarters  seems  to  have  established 
the  fact  that  the  electrical  current,  when  properly  applied  as 
directed  by  Apostoli,  has  been  of  utility  in  large  numbers  of 
cases  of  myoma  of  the  uterus.  But  its  employment  is  neither 
easy  nor  safe  in  untrained  hands.  Great  diagnostic  discrim- 
ination is  also  required  before  putting  the  patient  under  the 
treatment. 

We  gather,  however,  from  the  best  authorities  that  we  may 
safely  recommend  it  in  cases  of  hypertrophied  uterus,  of  the 
uterus  impacted  in  the  pelvis  by  peri-uterine  deposits,  and  of 
interstitial  and  broad-based  tumors. 

The  process  must  be  expected  to  be  more  tedious  and  un- 
certain where  the  tumor  is  hard  and  subperitoneal,  and  there 
is  less  probability^  of  good  being  done  when  strictly  pedun- 
culated ;  though  in  some  of  these  cases  a  change  for  the  better 
has  been  produced. 
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Little  effect  can  be  obtained  on  the  fibro-cystic  tumor;  and 
concurrent  disease  of  the  uterine  appendages  is  a  hindrance  to 
the  use  of  the  current.  With  very  large,  hard,  subperitoneal 
tumors  we  can  give  little  hope  of  more  than  a  partial  reduction 
of  size,  so  as  to  make  them  tolerable.  But  in  most  cases  and 
especially  in  those  attended  with  hemorrhage,  we  may  advise 
the  use  of  electricity  with  the  assurance  of  a  cessation  of  the 
bleeding,  and  such  a  recovery  of  health  as  Apostoli  calls  "  a 
symptomatic  cure." 

There  must,  however,  remain  cases  where  no  surgical  treat- 
ment is  required,  others  where  the  effect  of  removing  both 
ovaries  has  to  be  carefully  considered,  and  some  others  where 
social  and  other  considerations  lead  to  the  advisability  of 
early  removal  of  the  tumor. 

Battey's  Opekation  or  Oophorectomy. 

In  some  large  uterine  tumors,  where  electricity  is  not  likely 
to  succeed  or  has  failed,  menstruation  may  be  stopped  by  re- 
moving the  ovaries,  and  involution  of  the  morbid  growth  may 
be  reasonably  hoped  for. 

Removal  of  the  ovaries  to  prematurely  stop  menstruation 
was  a  philosophical  suggestion  brought  forward  by  Blundell  as 
long  ago  as  1823.  Carried  out  as  it  was  by  Battey,  after  1874, 
restrictedl}^  and  with  all  due  precautions,  no  objection  could 
be  made  to  it.  Hegar's  adaptation  of  the  operation  to  cases  of 
uterine  fibroids  was  just,  but  of  limited  application.  The 
proposal  to  extend  its  use  among  patients  having  no  tangible 
disease,  but  with  symptoms  difficult  to  manage,  was  danger- 
ous. I  was  far  from  disposed  to  put  any  obstacle  in  the  way 
of  any  legitimate  operation.  I  knew,  by  my  ovariotomy  experi- 
ence, how  harassing  it  was  to  persist,  even  when  right,  in  the 
face  of  prejudiced  opposition,  and  what  acute  pain  may  be 
caused  by  unfair  imputations.  But  here  there  was  so  evidently 
a  perilous  temptation  in  the  way  of  loose  prof essional  morality, 
that,  in  1884, 1  felt  bound  to  express  myself  thus:  "Though  I 
accept  the  principle,  I  am  sure  that  the  operation  has  a  very 
limited  application,  and  is  so  open  to  abuse,  that  its  intro- 
duction in  mental  and  neurotic  cases  is  only  to  be  thought  of 
after  long  trials  of  other  tentative  measures  and  the  deliberate 
sanction  of  experienced  practitioners.     Mortal  diseases  admit' 
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of  mutilating  and  desperate  remedies.  But  mutilation  for  the 
sake  of  terminable  maladies  (which  are  the  fruits  of  a  vicious 
civilization  or  a  reckless  procreation)  is  rather  a  question  for 
the  moralist  than  the  surgeon."  It  was  not  without  reason 
that  I  did  this.  At  the  date  of  the  London  meeting  of  the 
International  Medical  Congress,  Battey,  who  in  the  course  of 
several  A^ears,  and  with  almost  unbounded  opportunity  of  selec- 
tion, furnished  him  by  a  sort  of  consultative  epidemic  which 
followed  the  exposition  of  his  principles,  had  only  found  fifteen 
cases  in  which  he  could  see  occasion  for  practising  his  operation, 
expressed  surprise  at  the  supposed  necessity  for  its  frequency  in 
our  countrj^  My  own  experience,  and  that  of  many  men  of  re- 
pute, forced  me  to  coincide  with  Battey's  reserve  and  modera- 
tion. But  an  acquaintance  with  the  sectional  medical  litera- 
ture, and  especially  the  journalistic  publications  of  the  last  ten 
years,  leaves  the  conviction  that  the  contrary  propensity  is 
alarming  the  profession.  The  constant  reproduction  of  vaunt- 
ing lists  of  unsequelled  oophorectomies  is  an  accumulating 
proof  of  a  mischievous  activity,  unless  it  can  be  explained 
away  b^^  the  supposition  that  some  of  the  authors  are  deluding 
themselves  into  the  belief  that  they  have  actually  done  all  that 
they  were  writing  about.  The  marked  attempt  to  speciahze 
and  isolate  gynaecological  proceedings  is  an  unfavorable  mani- 
festation, and  creates  a  fear  that  in  the  absence  of  restraint 
the  profession  at  large  will  have  to  bear  up  against  the  re- 
bound of  adverse  public  feeling.  When  in  society  and  at  the 
clubs  it  is  impossible  to  avoid  sarcastic  allusions  to  the  eclipse 
of  the  common  sense  of  the  consulting-room — when  it  has  be- 
come not  uncommon  to  witness  in  women,  far  below  the  stage 
of  matronhood,  a  flippant  familiarity  with  the  jargon  of  g}''- 
naecologists,  and  a  proclivit}'  to  yield  to  some  of  their  vagaries 
— when  at  the  domestic  hearth  it  is  painful  to  hear  reflections 
upon  a  suspected  relaxation  of  professional  moral  integrity — 
it  is  beyond  a  doubt  that  some  pestiferous  influence  has  been  at 
work  which  justifies  the  sneers  and  misgivings  of  men,  and 
accounts  for  the  newly  manifested  perversity  in  women.  Some 
men  appear  to  forget  that  the  mental  soundness  and  purity  of 
our  patients  is  presumed  to  be  as  much  in  our  keeping  as  their 
bodil}'-  health,  and  that  our  honor  binds  us  to  respect  the  one  as 
much  as  to  tend  the  other.  We  must  admit,  it  is  true,  that  the 
number  of  such  delinquents  is  as  3'et  very  small — but  a  speck  of 
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the  evil  leaven  is  capable  of  entraining-  followers  in  many  ques- 
tionable courses  and  inflicting-  much  moral  evil  upon  society. 
It  is  certain  that  there  have  been  indiscretions;  that  the  opera- 
tion of  oophorectomy  has  been  injudiciously  performed  with- 
out due  explanation  of  its  consequences,  and  with  mistaken 
prophecies  of  insanitj^  or  early  death;  that  in  certain  circum- 
stances the  bounds  generally  recog-nized  as  those  which  should 
limit  deliberate  and  consultative  practice  have  been  over- 
stepped; that  many  young  women  who  have  been  saved  un- 
necessaiy  mutilation  have  afterward  borne  children ;  that  re- 
coveries from  the  opei'ation  have  been  incorrectly  counted  as 
cures  of  the  diseased  condition,  and  that  all  failures  have  not 
been  recorded.  All  this  has  excited  a  suspicion  in  the  public 
mind — and  more  than  a  suspicion  in  the  mind  of  the  profession 
— that  some  of  the  recent  expansions  of  abdominal  surgery  have 
not  increased  public  respect  for  the  profession,  and  require 
denunciation.  I  abstain  rigidly  from  any  personalities,  and 
take  my  stand  on  general  evidence,  and  the  unquestionable 
existence  of  an  uneasy  feeling  widely  abroad.  My  earl}^  warn- 
ing was  partially  unheeded.  I  now  make  a  sturdy  and  urgent 
protest  against  any  abandonment  of  the  true  principles  of 
professional  conduct,  and  against  the  abuse  of  an  pperation 
good  in  itself  and  valuable  when  wisely  adopted,  and  I  am 
sure  that  the  sober-minded  and  right-hearted  majority  of 
our  profession  will  emphasize  that  protest  in  no  measured 
terms. 

Let  me  repeat  that  in  properlj^  selected  cases  of  innocent 
uterine  tumors,  removal  of  the  ovaries  is  undoubtedly  useful, 
and  has  been  done  in  a  few  cases  by  me  with  satisfactory  re- 
sults, and  much  more  frequently  \iy  other  surgeons.  But  there 
are  other  cases  where  social  and  other  considerations  lead  to 
the  advisability  of  early  myomectomy  or  hysterectomy. 

One  of  the  specimens  on  the  table  is  of  historial  interest  as 
the  first  in  which  a  uterine  fibroma  had  been  recognized  before 
operation  and  successfully  removed  by  abdominal  section  in 
any  British  hospital.  I  operated  in  June,  1871.  The  patient 
was  then  forty-six  years  of  age.  She  had  enjoyed  good  health 
until  a  few  months  before,  and  died  nineteen  years  after  the 
operation,  of  some  cardiac  and  pulmonarj*  disease,  without  anj- 
return  of  abdominal  trouble.  The  tumor  was  surrounded 
b}^  fift3'-nine  pints  of  peritoneal  fluid,  which  had  produced  a 
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lar^e  vaginal  rectocele.  The  tumor  was  separated  from  the 
rig-ht  side  and  back  part  of  the  fundus  uteri  with  an  ecraseur, 
but  it  was  afterward  necessary  to  stop  bleeding  by  a  large 
pin  and  twisted  suture,  fixing  the  stump  like  a  clamp  outside 
the  abdominal  wall.  The  patient  lived  until  this  year,  and 
died  of  some  chest  disease. 

Such  cases  are  undoubtedly  much  less  frequent  than  they 
were  only  a  few  years  ago,  but  still  they  do  occur,  and  the 
mode  of  dealing  with  the  pedicle,  or  the  seat  of  connection 
with  the  uterus,  becomes  the  most  important  of  the  operative 
questions.  In  England  the  extra-peritoneal  treatment  by  pin 
and  serre-ncBud,  by  elastic  ligature,  or  the  clamp,  has  so  far 
yielded  better  results  than  intra-peritoneal  ligature.  In  Ger- 
many- the  reverse  is  the  case,  and  I  cannot  help  thinking  that, 
as  in  ovariotomy  the  clamp  at  one  time  led  to  better  results 
than  the  ligature,  but  gave  way  to  intra-peritoneal  methods, 
so  it  will  be  with  myomectomy.  But  this  is  a  matter  for 
further  observation;  and  improvements  in  the  mode  of  apply- 
ing the  ligatures  will  no  doubt  be  suggested. 

The  principle  which  I  from  the  first  insisted  on,  of  uniting 
not  only  edges  but  flat  surfaces  of  peritoneum  when  clos- 
ing the  opening  in  the  abdominal  wall  in  ovariotomy,  became 
of  even  greater  importance  in  closing  .the  uterine  wound  in 
Caesarean  section  and  the  divided  edges  of  the  peritoneal  coat 
of  the  uterus  in  myomectomy.  In  my  comments  on  the  case 
where  I  first  closed  the  uterine  opening  in  Caesarean  section 
I  contended  "  that  the  peritoneal  edges  of  the  divided  uterine 
wall  should  be  carefully  brought  together,  like  the  parietal 
peritoneum  of  the  abdominal  wall,  by  many  sutures,  or  by 
uninterrupted  suture  along  the  whole  extent  of  the  gap."  San- 
ger carried  out  the  principle  more  completely  by  the  use  of  a 
double  row  of  sutures,  and  in  his  earlier  operations  by  the  re- 
moval of  any  sub-peritoneal  uterine  tissue  which  interfered 
with  the  complete  apposition  of  the  two  peritoneal  surfaces 
formed  by  the  inverting  of  the  two  peritoneal  edges.  In  his 
later  operations  he  has  been  content  with  bringing  the  edges 
into  accurate  contact,  and  I  have  recently  done  this  very  suc- 
cessfully in  myomectomy,  onl,y  using  one  row  of  sutures  when 
this  was  sufficient  to  stop  bleeding  and  bring  the  peritoneal 
edges  accurately  together,  but  preferring  a  second  row  when 
the  edges  could  be  turned  inward  and  the  two  serous  surfaces 
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fastened  tog-ether  b3'  superficial  suture— wliether  interrupted 
or  uninterrupted  mattering-  very  little.  The  two  rough 
sketches  show  what  I  have  done  very  successfully  in  two  re- 
cent cases  of  myomectomy.  Last  June,  assisted  by  Mr.  Doran 
and  Dr.  Westland,  I  removed  a  very  dense  fibro-myoma, 
weighing-  nine  pounds  nine  ounces,  from  a  lady  aged  thirty- 
three.  It  was  attached  on  the  right  to  the  fundus  uteri  by 
a  pedicle  about  two  inches  in  leng-th  and  breadth  and  one  in 
thickness.  This  was  easily  secured  and  tied  by  triple  ligature 
as  in  ovariotomy',  but  after  removing  a  smaller  sessile  out- 
growth not  larger  than  an  apple  from  the  left  of  the  fundus, 


Fig.  3. 


Fig.  4. 


where  the  uterine  tissue  was  very  friable,  the  lig-atures  cut 
through  it,  and  there  was  very  free  bleeding-.  Each  end  of 
the  divided  uterine  wall  was  closed  by  a  sing-le  suture,  and 
then  other  sutures  were  passed  as  shown  in  the  cut,  which  on 
being-  tied  pressed  the  bleeding-  surfaces  firmly  together.  I 
carried  out  the  same  plan  last  October  with  Mr.  R.  Priestley 
in  the  case  of  a  lady  from  New  Zealand.  A  fibro-myoma  pro- 
jected upward  and  backward  from  the  fundus  uteri.  It  was 
not  easy  to  define  exactly  the  border  line  between  myoma  and 
fundus,  but  I  transfixed  with  a  long  pin,  tied  an  elastic  liga- 
ture between  the  pin  and  the  fundus,  and  cut  the  tumor  away. 
I  had  thought  of  extraperitoneal  treatment  of  the  stump, 
but  there  was  so  much  traction  on  the  pin  that  I  removed  it 
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and  the  rubber  cord.  There  was  very  free  bleeding",  which  I 
could  not  stop  by  ligature  or  torsion,  but  did  so  without  diffi- 
culty in  the  manner  just  described.  Both  patients  recovered 
without  anything-  worthy  of  record,  much  more  quickly  than 
the}^  could  have  done  ui:\der  any  mode  of  extra-peritoneal  treat- 
ment. 

Cjesarean  Sec.tion  and  Porro's  Operation. 

The  mortality  of  t!^ie  Caesarean  section  since  the  use  of  the 
uterine  suture  and  antiseptics  has  been  so  much  reduced, 
especially  by  Sanger  and  Leopold,  that  previous  comparisons 
with  Porro's"  utero-ovarian  amputation  completing*  CcEsarean 
section"  (as  Porro  himself  defined  his  operation)  must  be  cor- 
rected. Before  1865  Cesarean  section  was  a  very  fatal  oper- 
ation; few  children  were  saved  and  fewer  mothers  survived. 
Porro's  amputation  certainly  lowered  the  mortality,  but  after 
152  cases  had  been  carefully  recorded  the  mortality  was  56  per 
cent  of  the  mothers.  Of  the  children  90  were  living",  and  it  was 
said  with  satisfaction  that  162  lives  had  been  saved  by  153 
operations.  On  the  table  before  you  are  the  uterus,  both 
ovaries,  and  a  uterine  fibroma,  which  weighed  nine  pounds, 
which  I  removed  after  delivering  a  living  child  at  full  term 
in  May,  1887,  from  a  lady,  aged  37.  She  and  the  child  are 
still  quite  well.  Mr.  Scattergood,  of  Leeds,  wrote  to  me  last 
week, saying- :  "She does  not  suffer  the  slightest  inconvenience 
as  the  result  of  the  operation,  indeed  feels  much  better  now 
than  she  did  some  ^^ears  ago.  Her  boy  is  also  very  well." 
This  case,  and  the  mortality  of  the  Cfesarean  section  up  to  that 
time,  led  me  to  a  conclusion  favorable  to  Porro;  but  more  re- 
cent statistics  of  the  Ccesarean  section  in  Germany  teach  us  to 
prefer  the  more  conservative  operation  in  cases  where  there 
is  no  uterine  tumor.  If  there  be  any  considerable  tumor  it 
would  almost  always  be  preferable  to  remove  it  with  the 
uterus,  but  in  simpler  cases  to  be  content  with  Cesarean 
section  as  perfected  by  Sanger  and  Leopold,  which  has  recently 
given  almost  as  good  results  as  average  ovariotomy — the 
latest  returns  of  the  work  of  a  few  experienced  operators  giving 
a  mortalit}'  of  only  5  per  cent.  Surely  this  is  a  result  of  which 
modern  abdominal  surgery  may  be  justly  proud. 

In  order  of  time,  the  spleen  was  the  first  of  the  abdominal 
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viscera  which  was  dealt  with  like  an  ovarian  tumor.  But  I 
have  little  to  add  to  wiiat  I  have  before  published  on  splen- 
ectomy except  that  the  operations  more  often  done,  and  that 
the  fears  raised  by  recent  physiological  views  as  to  the  func- 
tion of  the  larg-e  splenic  cells  found  to  contain  many  half- 
dig-ested  red-blood  corpuscles,  have  not  been  justified  in  the 
two  successful  cases  which  I  have  been  able  to  record.  Both 
patients  remain  m  perfect  health,  and  bhere  is  nothing-  in  their 
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blood  to  show  that  they  have  been  without  a  spleen  five  and 
three  years  respectively.  The  only  practical  remark  I  have 
to  offer  is,  that  in  a  very  larg-e  proportion  of  published  cases 
primary  hemorrhage  has  been  the  cause  of  death  and  I  think 
I  have  provided  a  safeg-uard  ag-ainst  this  dang-er  by  the  use 
of  pressure  forceps  in  the  way  shown  in  the  diagram.  The 
blades  of  the  forceps  may  be  protected  by  a  thin  sheath  of  india- 
rubber.  It  is  possible  that  an  elastic  ligature  might  serve  the 
same  purpose  as  forceps,  but  it  would  not  be  so  easy  to  apply 
and  there  might  be  danger  of  slipping 
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Liver  and  Gall  Bladder. 

With  regard  to  the  liver  and  gall  bladder  I  can  only  say 
now  that,  although  many  successful  cases  are  on  record  of  re- 
moval of  gall  stones  and  subsequent  closure  of  the  gall  bladder 
by  sutures,  as  well  as  of  fixing  it  to  the  abdominal  wall  and 
forming  a  fistulous  opening,  the  impression  I  had  formed  and 
made  known  five  years  ago,  that  excision  of  the  gall  bladder 
— or  cholecystectomy — is  a  better  practice,  has  been  strength- 
ened; and  I  can  almost  foresee  that  the  general  rule  in  future 
will  be  to  expose  the  gall  bladder,  empty  it  by  a  syringe,  raise 
the  liver,  protect  the  stomach  and  intestines  b3^  sponges,  tie 
the  cystic  duct  with  two  ligatures,  divide  it  between  them, 
separate  the  gall  bladder  from  the  liver  by  knife  or  scissors, 
and  then  close  the  abdominal  wound. 

Operative  Surgery  of  the  Kidney. 

Perhaps  no  other  department  of  abdominal  surgery  has 
been  so  rapidly'  developed  during  the  last  few  years  as  that 
of  the  kidney. 

Nephrolithotomy  and  nephrectomy  may  now  be  regarded 
as  remarkably  successful  operations.  I  have  nothing  to  add 
to  what  I  have  before  published,  but  I  may  refer  to  a  most 
gratifying  case  about  to  be  discussed  at  the  Roj^al  Medical 
and  Chirurgical  Society,  where  Mr.  Clement  Lucas,  in  July, 
1885,  removed  the  right  kidney  from  a  woman  thirty-seven 
years  of  age  on  account  of  long-standing  hsematuria.  For 
some  three  months  she  was  free  from  pain  and  bleeding;  then 
a  sudden  attack  of  pain  in  the  left  loin  was  followed  by  com- 
plete suppression  of  urine,  and  death  from  uraBmic  coma  was 
imminent,  when  Mr.  Lucas  cut  down  on  the  remaining  kidney 
and  removed  a  stone  which  acted  as  a  ball  valve  at  the  toj)  of 
the  ureter.  The  woman  was  rescued  from  imminent  death, 
and  has  for  the  last  five  years  enjoyed  good  health.  As  the 
lumbar  incision  was  adopted  in  this  case,  some  might  hardly 
consider  it  abdominal  surgery.  But  so  large  a  proportion  of 
nephrectomies  are  done  by  abdominal  incisions,  that  I  ma.v  be 
excused  for  mentioning  a  case  of  which  the  operator  might 
well  be  proud,  and  congratulate  him  upon  his  delay  in  publi- 
cation until  the  patient's  recovery  has  been  well  established. 
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Enterectomy. 

What  would  Astley  Cooper  or  Abernethy,  Lawrence,  Syme, 
or  Brodie  have  said  if  a  proposal  had  been  made  to  cut  away 
several  inches  of  intestine,  and,  after  uniting*  the  divided  edges 
of  the  upper  and  lower  openings  together,  to  return  the  in- 
testines, and  close  the  opening*  made  in  the  abdominal  wall  ? 
They  all  regarded  a  mere  wound  of  intestine  as  almost  certainly 
fatal,  and  thought  life  could  only  be  saved  by  forming  an  ar- 
tificial anus.  How  amazed  anj^  of  these  great  surgeons,  or 
any  of  their  contemporaries,  would  be  if  they  could  see  the 
specimen  I  now  show  3'ou,  which  has  been  kindly  lent  me 
from  the  museum  of  St.  Thomas's  Hospital.  A  boj^,  aged  four- 
teen, was  kicked  by  a  horse  one  evening",  and  taken  to  St. 
Thomas's  late  at  night.  Next  morning  Mr.  Croft,  suspecting 
ruptured  intestine  and  acute  peritonitis,  at  once  made  an  ex- 
ploratory incision.  He  found  faecal  matter  in  the  peritoneal 
cavity,  and  a  part  of  the  ileum  bruised  and  ruptured.  The 
piece  you  now  see  was  separated  from  its  mesenteric  attach- 
ment and  cut  away.  Makins's  forceps,  which  are  here,  proved 
very  useful  in  keeping  the  canal  closed  before  the  intestine  was 
divided,  and  while  the  sutures  were  being"  passed.  The  mes- 
enteric wound  was  closed  by  sutures,  the  cut  ends  of  the 
intestine  carefully  adjusted,  and  fastened  tog"ether  by  Lem- 
bert's  sutures.  About  forty  sutures  were  left  in.  The  per- 
itoneal cavity  was  carefully  cleansed  by  warm  boracic  solution. 
No  drain  was  used.  The  external  wound  was  closed  by  silk 
sutures.  Recovery  was  uninterrupted,  and  the  boy  was  shown 
at  the  Clinical  Society  nearly  a  year  afterward  in  g"ood  health. 
The  piece  of  intestine,  seen  here  inverted,  measures  nearly 
three  inches  at  the  free  border,  but  onl}^  about  half  an  inch  at 
the  mesenteric  border.  The  rupture  is  only  about  half  an  inch 
in  diameter,  but  it  had  permitted  free  escape  of  ftecal  matter 
into  the  peritoneal  cavity ;  and  if  ever  a  life  has  been  saved  by 
a  surgeon,  this  boy's  was  by  Mr.  Croft,  and  so  will  be  many  more 
if  the  practice  he  adopted  is  imitated. 

Lembert's  suture  was  employed  in  this  and  in  other  suc- 
cessful cases;  but  I  cannot  help  thinking  that  Mr.  Stanmore 
Bishop's  is  better.  He  has  described  and  illustrated  it  so 
fully  in  his  paper  published  in  the  "  Medico- Chirurgical  Trans- 
rictions,"  that  I  need  not  now  do  more  than  point  to  the  inter- 
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esting-  preparations  before  j^ou  to  show  what  accurate  and 
complete  union  follows  its  application.  The  fine  needles  and 
silk  Mr.  Bishop  uses  are  here,  and  his  needle-holder.  I  must, 
however,  add  a  word  of  advice  to  those  who  may  think  of  using- 
them— that  a  good  deal  of  practice  in  the  study  is  necessary 
to  enable  any  one  to  use  them  with  precision  and  at  all  rapidly. ' 

My  distinguished  American  friend  Dr.  Senn,  Professor  of 
Surgery  at  Chicago,  has  made  some  valuable  additions  to  the 
practice  of  enterectomy  by  teaching  the  use  of  absorbable  plates 
of  decalcified  bone  in  facilitating  the  approximation  and  union 
of  the  two  openings  to  restore  the  continuity  of  the  intestinal 
canal.  I  have  some  of  his  plates  here,  preserved  in  an  an- 
tiseptic solution  as  they  are  kept  for  use.  The^'  come  away 
with  the  fasces  about  a  week  after  the  operation.  They 
assist  very  much  m  securing  complete  apposition  of  the  two 
serous  surfaces,  and  Dr.  Senn's  method  of  slightly  scarifying 
the  two  surfaces  with  the  point  of  a  needle  doubtless  adds  to 
the  rapidity  and  firmness  of  their  adhesion.  Similar  scarifica- 
tion might  be  of  use  in  the  uterine  suture,  and  I  shall  certainly 
give  it  a  trial. 

I  can  strongly  advise  all  operating  surgeons  to  study  care- 
fully Dr.  Senn's  important  memoirs  on  "Resection  of  the 
Cgecum  for  Carcinoma,"  and  on  "  The  Diagnosis  and  Operative 
Treatment  of  Gunshot  Wounds  of  the  Stomach  and  Intestines.'* 
They  abound  in  original  suggestions  and  in  records  of  exper- 
imental and  operative  work.  But  I  cannot  do  more  now  than 
allude  to  two  cases  of  intra-peritoneal  rupture  of  the  bladder 
which  are  brilliant  examples  of  modern  abdominal  surgery. 

Intra-peritoneal  rupture  of  the  bladder  has  been  almost 
always  fatal,  but  Sir  WiUiam  MacCormac  had  two  cases  four 
years  ago  where  he  exposed  the  bladder  by  abdominal  section, 
carefully  closed  the  rent  by  silk  sutures,  washed  out  the  per- 
itoneal cavity  hy  warm  boric  solution,  closed  the  external 
wound,  and  perfect  recovery  wns  the  result.  These  are  the 
first  of  such  cases  on  record.  Careful  diagnosis  and  early 
skilful  operation  earned  their  just  reward.  Silk  sutures  were 
passed  about  a  quarter  of  an  inch  apart  through  the -serous 
and  muscular  coats  only,  twice  on  each  side  of  the  opening, 
so  that  when  they  were  tied  the  mucous  membrane  was  in- 
verted, and  the  two  serous  surfaces  were  fastened  together  on 
the  principle  I  have  spoken  of  before.     The  peritoneal  cavity 
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was  thoroughly  cleansed  by  irrig-ation,  a  glass  drainage-tube 
introduced,  and  a  catheter  fixed  in  the  urethra.  These  were 
removed  after  three  days,  and  in  three  weeks  the  naan  was  as 
well  as  before  the  accident. 

In  a  second  and  similar  case  the  same  course  was  adopted, 
with  the  exception  of  drainage,  and  recovery  was  even  more 
rapid  than  in  the  first  case.  Accurate  closure  of  the  wound 
in  the  bladder  by  sero-muscular  sutures  and  thorough  cleans- 
ing' of  the  peritoneal  cavity  were  doubtless  the  chief  points  in 
these  two  operations.  As  Sir  William  MacCormac  urges  in 
his  very  able  report  of  these  cases  ("Lancet,"  December 
11th,  1886),  in  cases  of  intraperitoneal  ruptured  bladder  there  is 
need  for  "  earlier  interference  and  bolder  practice.  The  whole 
history''  of  abdominal  surg-ery  points  in  this  direction." 

Here  I  am  compelled  by  the  hour  to  close  this  very  hast^?- 
and  imperfect  sketch  of  what  we,  the  surgeons  of  the  present, 
have  done  and  are  doing",  and  how  we  do  it.  And  for  our 
younger  fellows  and  members — for  the  surgeons  of  the 
future — may  we  not  be  confident  that,  with  the  energetic 
spirit  of  inquiry  now  awakened,  with  an  enlightened  deter- 
mination to  appl3^  all  the  resources  of  modern  scientific  dis- 
covery to  the  perfecting  of  our  art,  with  a  conscientious  aim 
at  making  it  as  truly  conservative  as  is  compatible  with  useful- 
ness and  progress,  and  \vith  honorable  feeling  and  highly  cul- 
tivated judgment  directing  hands  delicately  and  expressl}^ 
trained,  we  may  augur  for  the  surgeons  of  the  coming  time  an 
influence  supremely  beneficent  for  mankind,  and  promise 
to  its  devotees  the  dignity  and  distinction  justly  earned  by 
their  life-giving  and  health-preserving  work  ? 
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(TINNITUS  AURIUM.) 


CHAPTER   I. 


The  orig-in  of  this  work  was  a  paper  on  the  Etiology  of 
Tmnitus,  read  at  the  annual  meeting-  of  the  British  Medical 
Association  at  Birmingham,  in  Aug-ust,  1890.  At  that  meet- 
ing I  undertook  to  open  the  discussion  on  the  subject  in  the 
otological  section. 

It  was  there  unanimously  resolved  that  the  paper,  which 
was  unavoidably  lengthy,  should  be  republished  in  extenso  in 
the  journal  of  the  association  for  circulation  among-  those 
members  attending-  the  section.  This  led  to  my  having  the 
paper  reprinted  from  the  journal.  So  manj^  medical  friends 
and  others  Avrote  regretting-  that  I  had  not  referred  to  the 
diag-nosis  or  treatment  of  tinnitus  aurium,  that  I  determined 
to  complete  that  paper  by  adding-  the  chapters  on  diagnosis, 
prognosis,  and  treatment. 

I  have,  therefore,  reproduced  in  Chapter  I.  the  remarks 
made  at  the  Birmingham  meeting-.  (Chapters  III.  and  IV. 
appeared  as  an  orig'inal  article  in  the  "Lancet"  of  May  16th, 
1891.)  I  do  not  pretend  that  this  is  by  any  means  a  complete 
anal^'sis  of  the  causes  of  this  most  troublesome  sjnnptom.  It 
is,  however,  the  first  attempt  at  any  systematic  differentiation 
of  causes,  that  I  am  aware  of,  based  on  anatomical,  physio- 
logical, and  patholog-ical  g-rounds.  I  have  to  apolog-ize  for  its 
incompleteness.  It  may,  however,  assist  the  practitioner  in 
classifying  the  individual  case  of  tinnitus  that  comes  before 
him,  which  is  the  first  step  to  its  prognosis  and  treatment.  I 
am  aware  how  unsatisfactory  is  our  special  knowledg-e  of  the 
entire  subject  of    tinnitus    and   how    disappointing-  are   the 
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results  of  treatment.  This  latter,  we  must  confess,  is  often 
empirical,  from  our  igrnorance  of  the  processes  operating  in 
the  production  of  some  of  its  forms.  I  hope,  however,  that 
the  perusal  of  this  little  work  will  be  of  some  assistance  to 
those  who  have  to  deal  with  this  most  obstinate  yet  distressing- 
condition.  It  is  with  diffidence  that  I  place  it  before  the  pro- 
fession, but  it  truthfully  gives  the  results  of  over  twenty 
years'  experience  of  that  affection  of  which  it  treats. 

The  concluding-  chapter  on  Further  Remarks  on  Electrical 
Treatment  of  Tinnitus,  has  been  written  by  Dr.  James 
Cag-ney,  his  special  study  of  this  subject  rendering-  him  pe- 
culiarlj^  fitted  for  such  a  task.  In  the  larg-er  aural  works  \>y 
Prof.  Adam  Politzer  (translated  b}--  the  late  Dr.  J.  Patterson 
Cassells),  Dr.  Josef  Gruber  (translated  by  Dr.  Edward  Law 
and  Mr.  Coleman  Jewell),  Dr.  Charles  Burnett,  and  others  the 
reader  will  find  the  most  complete  information  on  all  matters 
relating-  to  otological  science.  The  brocliure  by  Dr.  Woakes, 
on  "  Deafness,  Giddiness,  and  Noises  in  the  Head,"  will  also 
repay  perusal. 

I  can  strong-ly  recommend  to  the  practitioner  the  works  of 
Drs.  Bosworth  and  Sajous  (New  York).  The  author's  "  Prac- 
titioners' Handbook  of  Diseases  of  the  Ear  and  Naso- 
pharynx" (4th  edition)  is  at  present  in  the  press.  I  have  to 
thank  Mr.  W.  H.  R.  Stewart  for  his  correction  of  the  proof 
sheets.  I  have  also  to  express  my  obligation  to  Professor 
Politzer  for  his  kind  perusal  of  the  text  befoi'e  going-  to  press, 
and  my  gratification  at  his  verdict  that  he  "  did  not  consider 
it  necessary  to  add  any  notes  to  the  work." 

Causation. 

A  differentiation  based  on  a  critical  anal3'sis  of  cases  must 
be  the  first  step  toward  an  enlightened  treatment  of  tinnitus. 
It  is  not  because  we  have  to  admit  that  there  is  a  certain 
vagueness  in  our  present  knowledge  of  the  physiological  pro- 
cesses in  operation  in  the  production  of  tinnitus  that  we  should 
hesitate  to  avail  ourselves  of  what  knowledge  we  possess,  and 
which  is  derived  from  the  study  of  normal  and  abnormal 
physiological  facts  viewed  side  by  side  with  clinical  and 
pathological  phenomena.  Indeed,  it  is  our  duty  as  otologists, 
in  this  as  in  other  matters  of  general  medical  and  surgical 
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interest  arising  out  of  our  specialitj^  to  lead  the  van  in  the 
spread  of  otolog-ical  knowledge  generally,  and  thus  gradually 
to  arrest  that  deplorable  ignorance  in  aural  matters  which 
unfortunately  exists. 

We  will  first  consider  the  causation  of  tinnitus  and  a  few 
of  the  anatomical  and  physiological  problems  connected  with 
its  origin,  with  a  view  to  arriving  at  a  more  scientifically 
concise  and  accurate  differentiation  of  the  causes  of  tinnitus. 

Perchance,  as  a  personal  sufferer  in  the  past,  from  two 
distinct  varieties  of  tinnitus,  I  have  taken  special  interest  in 
this  most  troublesome  sj'mptom  of  affections  of  the  ear  and 
other  organs. 

In  the  winter  of  1878  and  the  spring  and  summer  of  1879, 1 
had  excessively  hard  work.  The  meeting  of  the  British  Medi- 
cal Association  occurred  in  the  latter  year  in  Ireland  (at 
which,  by  the  way,  at  my  instigation  an  otological  section  was 
first  instituted)  and  the  secretarial  work  of  that  meeting, 
placed  great  additional  labor  on  my  shoulders.  Up  to  the  end 
of  1879  I  suffered  from  a  vascular  pulsating  tinnitus  in  my  left 
ear,  w^hich  accompanied  the  cardiac  systole;  the  noise  was 
exactly  like  an  aortic  regurgitant  murmur;  it  was  present 
onl}^  on  retiring  to  rest  and  on  aAvaking  in  the  morning,  often 
prevented  sleep,  and  was  partially  relieved  by  deep  and  firm 
pressure  on  the  mastoid  and  behind  the  condyle  of  the  jaw. 

In  mentioning  this  fact  to  Dr.  Dundas  Grant,  he  has  re- 
minded me  of  his  observation,  how  such  tinnitus  was  inter- 
rupted hy  pressure  in  the  suboccipital  triangle  on  the 
vertebral  artery,  this  pressure  affecting  the  circulation 
through  the  auditory  arterj'.  He  sug'gests  this  as  a  diagnos- 
tic test  of  a  labj'rinthine  tinnitus.  In  my  case  I  believe  the 
pressure  was  exerted  on  the  external  carotid,  posterior 
auricular,  and  stylo-mastoid  vessels. 

During  this  time  I  had  a  slight  functional  cardiac  irregu- 
larity, and  m3"  arterial  tone  \yas  below  par.  My  hearing  was 
and  is  above  the  normal  standard  of  acuteness,  which  fact  I 
have  often  proved  with  a  Galton's  whistle.  I  parted  with  my 
annoying  companion  at  the  end  of  1879.  Switzerland  I  think 
cured  me.  Again  in  the  summer  of  1882  I  had  a  great  deal 
of  night  work.  I  happened  to  be  staying  in  the  country  for  a 
short  time,  and  first  discovered  my  tinnitus  by  getting  out  of 
bed  in  the  morning  to  ascertain  if  the  wind  was  high,  as  I 
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knew  the  nig'ht  had  been  unusuall}-  tine.  I  found  the  rusthng- 
sound  of  waving  trees  existed  in  my  ears.  This  latter  tinni- 
tus remained  with  me  until  the  end  of  1883.  It  troubled  me 
verj^  little  in  the  daytime  and  was  aggravated  when  the 
meatus  was  closed  or  when  the  head  laj^  on  the  pillow.  During 
the  time  of  its  existence  I  had,  on  and  off,  a  very  slight  naso- 
pharyngeal catarrh,  and  I  believe  my  right  Eustachian  tube 
was  occasionally  in  a  state  of  partial  collapse.  My  hearing 
was  never  in  the  least  affected.  Wilde  took  a  very  gloomy 
view  of  such  cases  of  tinnitus,  and  prophesied  a  dismal  end  for 
those  who  suffered  from  noise  in  the  ears  while  the  hearing- 
was  acute.  I  hope  and  believe,  from  rather  a  selfish  view, 
that  the  distinguished  Irish  aurist  was  not  correct. 

These  observations  are  made  from  a  table  of  260  cases  of 
tinnitus  aurium  culled  from  my  private  casebook.  [The 
author  presented  to  the  otological  section  of  the  British  Medi- 
cal Association,  tables  containing  the  statistics  of  260  cases 
arranged  under  the  headings  of  sex,  age,  ear  affected,  clinical 
conditions  of  ear  found  on  examination,  ascribed  and  recog- 
nized causes,  symptoms.  (British  Medical  Association,  an- 
nual meeting,  1890.)]  I  regret  that  there  has  not  been  time  at 
my  disposal  to  make  it  fuller;  but  even  this,  as  I  acknowledge, 
incomplete  summarj^  took  a  considerable  time  to  compile  and 
analyze.  I  propose  first  to  briefly  summarize  the  most  impor- 
tant facts  dcducible  from  this  table  and  analysis,  drawing 
your  attention  to  some  interesting  features  of  a  few  of  the 
cases.  I  regret  that  I  was  not  able  to  review  notes  of  other 
than  those  of  aural  ailments.  I  should,  for  instance,  have 
wished  to  have  made  a  table  of  those  affections  of  the  ej^e 
which  were  accompanied  by  this  symptom  of  tinnitus.  This, 
however,  was  impossible  in  the  time  at  my  disposal,  and  I  had 
to  content  myself  Avith  a  search  through  patients  who  con- 
sulted me  only  for  an  affection  of  the  ears.  I  may  exemplify 
what  I  mean  from  the  notes  of  a  few  cases  I  have  included  in 
this  table,  which  I  have  taken  from  my  ophthalmic  casebooks. 

A  gentleman,  aged  fifty-three,  consulted  me  for  migraine 
and  tinnitus;  for  twelve  daj's  previous  to  his  visit  he  had 
suffered  from  diplopia.  The  noises  he  described  as  like  a 
"steam  engine,  and  a  singing-  in  both  ears;"  the  left  ear  and 
hearing  distance  were  normal;  the  right  ear  had  been  deaf  for 
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fourteen  3^ears,  the  watch  not  being  heard  on  contact;  there 
was  pain  in  the  head,  more  particuLarly  across  the  forehead; 
the  g-lobe  of  the  left  eye  was  tender  to  the  touch,  and  the 
tension  was  increased  to  +  2.  The  papillae  of  both  eyes  were 
hyper^emic  to  the  point  of  neuritis;  the  membranes  of  both 
ears  were  normal,  and  no  local  changes  were  discernible  in  the 
ears;  he  had  been  a  great  smoker.  Under  treatment  and 
local  attention  to  the  eyes,  he  lost  the  diplopic  symptoms,  but 
the  noises  continued, 

A  young  gentleman,  aged  twenty,  consulted  me  for  cloudi- 
ness of  vision.  He  was  subject  to  facial  neuralgia,  and  there 
was  constant  tinnitus  in  the  right  ear.  The  left  ear  was 
normal.  The  membrana  tympani  of  the  right  ear  was 
healthy;  there  was  a  collapsed  state  of  the  Eustachian  tube; 
the  watch  was  heard  at  about  a  foot.  The  right  eye  had  been 
affected  on  and  off  for  nearly  ten  years.  The  tuning  fork  was 
heard  somewhat  louder  in  the  right  ear  when  open,  but  much 
less  so  on  closure  of  the  meatus.  There  was  advancing  optic 
atrophy  of  the  papilla  of  the  right  eye,  and  general  hypereemia 
of  the  left  retma,  with  small  blood  extravasations  at  the 
margin  of  the  papilla. 

A  lad3-,  aged  thirty,  whose  eyes  had  been  what  she  termed 
weak,  was  attacked  in  the  month  of  August  with  a  loud 
tinnitus  in  the  left  ear.  This  was  followed  by  dimness  in  the 
corresponding  eye.  When  she  consulted  me  in  December  of 
the  same  year,  the  vision  of  that  eye  was  reduced  to  the  bare 
perception  of  the  shadow  of  objects,  and  the  vision  of  the 
right  eye  to  perceiving  70  Snellen  at  18  inches.  The  tension 
of  both  eyes  was  then  +  3,  and  there  was  a  glaucomatous 
papilla.  Both  ears  were  normal,  and  the  hearing  was  in  no 
way  affected. 

It  would  be  absurd  in  a  work  of  this  nature  to  recapitulate 
all  the  clinical  conditions  met  with  in  each  case,  and  of  which 
I  had  pretty  full  notes.  Therefore,  to  save  time,  under  the 
head  of  "  Clinical  Condition,"  I  simply  include  under  "  Catarrh, 
or  Catarrhal  States  of  the  Tympanum,"  those  evidences  of 
middle-ear  changes  which  result  from  chronic  catarrhal  states 
of  the  tympanum,  including  alterations  in  the  shape,  position, 
consistency,  and  mobility  of  the  membrane,  with  or  without 
adhesions;    various    ossicular    changes,   such    as    adhesions. 
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rigidity,  displacements;  collections  of  mucus  in  the  tympanum. 
The  cases  in  \yliicli  the  symptoms  as  regards  extreme  deaf- 
ness, inability  to  hear  the  tuning-  fork,  vertigo,  or  other  evi- 
dences, pointed  with  certainty  to  an  affection  of  the  labyrinth, 
I  have  included  under  the  clinical  head  of  labj-rinthine  deaf- 
ness. I  have  thus  subdivided  the  features  of  each  case:  Sex; 
age;  ear  affected,  if  only  one  or  both;  cause  ascribed  by  the 
patient  for  the  noise  and  deafness;  the  clinical  condition  and 
clinical  symptoms. 

The  following  were  the  noises  I  have  recorded  as  com- 
plained of  by  patients.  The  sound  resembling  buzzing;  sea 
roaring;  trees  agitated;  singing  of  kettle^  bellows;  bee  hum- 
ming; noise  of  shell;  horse  out  of  breath;  puffing;  thumping 
noise;  continual  beating;  crackling  sounds  in  the  head;  train; 
vibration  of  a  metal;  whistle  of  an  engine;  steam  engine 
puffing";  furnace  blowing;  constant  hammering;  rushing 
water;  sea  waves;  drumming;  rain  falling;  booming;  rail- 
way w^histling;  distant  thunder;  chirping  of  birds;  kettle 
boiling;  waterfall;  mill  wheel;  music;  bells. 

I  should  say  from  my  experience  that  we  may  place  the 
proportion  of  aural  patients  wiio  suffer  from  tinnitus  as  about 
one  in  three. 

Analysis  of  Table. — Sex:  males,  127;  females,  133.  Ages: 
under  ten,  3;  ten  to  twenty,  3G;  twenty  to  thirtj',  43;  thirty 
to  forty,  41;  forty  to  fifty,  39;  fifty  to  sixt^',  35;  sixt}^  to 
seventy,  21;  seventy  to  eighty,  8;  not  recorded,  34.  The 
youngest  patient  under  ten  was  three  years  old,  the  next,  four, 
the  other,  seven.  The  cnuses  ascribed  in  these  cases  were  re- 
spectively, three  years,  nasal  turbinal  obstruction;  four  years, 
fever  (possibly  meningeal  complications) ;  seven  years,  tonsillar 
hypertrophy.  The  ears  were  normal  in  the  child  affected  with 
tonsillar  hypertrophy.  There  was  absolute  deafness  in  the 
patient  attacked  after  fever.  Right  or  left  ear,  or  both :  right 
ear,  36;  left  ear,  53;  both,  171.  Ascribed  causes :  cerumen  (pres- 
ent on  examination),  30  (cerumen  in  these  cases  was  the  sole 
cause  of  the  tinnitus,  and  it  disappeared  on  its  removal,  or  did 
so  after  some  slight  additional  treatment) ;  naso-pharjmgeal 
catarrh,  28;  nasal  turbinate  congestion  and  obstruction,  19; 
mental  worry  and  overstrain,  14;  sea  bathing,  12;  scarlatina, 
9;  heredity,  8;  tropical  effects,  8;  the  menopause,  8;  injuries, 
7;  hypertrophied  tonsils  and  tonsillitis,  7;  abscess  or  inflam- 
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mation  of  meatus,  7;  cardiac  disease,  7;  g-out,  5;  uterine  dis- 
orders, 5;  measles,  4;  syphilis,  4;  alcohol,  4;  rheumatic  fever 
and  rhematism,  3;  pregnancy,  2;  morbus  Brightii,  2;  ozsena, 
2;  decayed  teeth,  2;  facial  paralysis,  1;  puerperal  septiceemia, 
1;  quinine,  1;  adenoid  g-rowths,  1;  from  gun  concussion,  1; 
pneumonia,  1;  parotitis,  1.  In  the  remaining  cases  no  cause 
was  ascribed.  In  a  few  of  the  above  there  was  a  double 
causation  ascribed;  where  this  appears  to  have  been  of  im- 
portance it  has  been  included. 

Clinical  Conditions  of  Ear  Found  on  Examination.— 
Cerumen,  30  (I  do  not  include  those  cases  of  cerumen  in  which 
this  condition  was  of  secondary  consequence,  and  evidently 
not  the  cause  of  the  tinnitus);  inflammation  or  abscess  of  the 
meatus,  7;  exostosis  of  the  meatus,  7;  catarrhal  changes  in 
the  tympanum  (as  above  stated),  102;  the  same,  with  closed 
Eustachian  tube,  20 ;  collapse  and  obstruction  of  Eustachian 
tube,  38;  perforation  of  the  membrana  tympani,  17;  polypus 
in  the  tympanum,  4;  disease  in  the  labyrinth,  47;  nasal  ob- 
struction from  enlarged  turbinate  bones,  deviation  of  septum, 
congestion  of  the  Schneiderian  membrane,  etc.,  19;  tonsillar 
hypertrophy,  7;  cretaceous  membrane,  1;  both  ears  normal,  26; 
one  ear  normal,  7. 

Ascribed  and  Recognized  Causes  of  Tinnitus  in  an  Ear 
in  luhich  the  Hearing  tvas  Normal— Recent  sea  bathing; 
fever;  alcoholic  excess;  tropical  causes;  cardiac  weakness; 
nasal  obstruction;  puerperal  septiccemia;  irregular  catamenia; 
mental  strain;  over-study;  menorrhagia;  Bright's  disease;  the 
menopause;  albuminuria;  quinine;  retroflexion  of  uterus  with 
neurosis;  pharyng-eal  catarrh;  neurotic  temperament;  to- 
bacco. 

The  hearing-  distance  was  normal  in  both  ears  in  18  cases. 
In  the  cases  in  which  this  occurred  the  tinnitus  was  ascribed 
to  overwork,  alcohol,  puerperal  septicaemia,  the  menopause, 
residence  in  India,  nervous  temperament,  overwork  on  the 
stage,  hypertrophied  tonsils,  exostosis,  albuminuria.  No  cause 
was  ascribed  for  the  tinnitus  in  three  of  these  cases  of  normal 
hearing. 

Symptoms.— The  main  symptoms  complained  of  in  187  of 
the  cases  were  tinnitus  and  deafness  alone;  in  22  vertigo  was 
present,  and  in  9  of  these  the  typical  symptoms  of  Meniere's 
affection  occurred— nausea,  vertigo,  syncope,  tinnitus,  and  deaf- 
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ness.  There  were  accompanying  ocular  symptoms  with  as- 
sociated retinal  changes  in  7 ;  hyperajsthesia  acoustica  or  hy- 
peralgesia (Ross)  in  1;  paracousis  loci  in  2;  and  reduplication 
of  sounds  in  2.  What  the  patients  described  as  "crackling 
sounds  in  the  head  "  occurred  in  9;  confusion  of  ideas  was  pres- 
ent in  2;  insanity  followed  in  1  (there  was  a  previous  history 
of  insanity  in  the  family  in  this  case).  One  patient  complained 
that  "  every  step  she  took  she  heard  it  in  the  left  ear  "  (this 
symptom  commenced  after  recovery  from  puerperal  septicse- 
mia) ;  in  one  there  was  typical  laryngeal  vertigo,  accompanied 
by  a  sense  of  choking  on  attempting  to  swallow.  In  one,  in 
whom  the  deafness  was  only  occasional,  but  the  noise  in  the 
left  ear  and  the  side  of  the  head  was  constant,  facial  paralysis 
of  the  left  nerve  was  present.  In  another,  tinnitus  aurium 
was  the  first  symptom  (with  slight  accompanying  deafness, 
which  foreshadowed  the  future  involvement,  successively,  of 
the  nuclei  of  the  auditory,  facial,  sixth,  sensory  of  fifth  and 
motor  of  fifth,  and  glosso-pharjmgeal  nerves.  In  one  the  deaf- 
ness and  tinnitus  began  after  a  railway  injury.  In  the  case  of 
hypereesthesia  acoustica  the  patient  said  that  "  church  bells 
set  her  wild,"  "the  organ  made  her  quite  giddy,"  "the  clock 
in  the  room  was  disagreeable,"  and  "  the  sound  of  her  brother's 
voice  was  peculiarly  distressing."  It  is  worth  remarking, 
that  of  the  17  cases  of  perforation  of  the  membrana  tympani, 
of  those  cases  in  which  both  ears  were  chronically  affected,  no 
noise  was  heard  in  the  perforated  ear  in  five  instances.  In 
several  of  the  others  the  perforation  was  either  acute  or  com- 
plicated with  other  conditions.  In  eleven  cases  the  tinnitus 
was  only  heard  at  night  or  became  so  aggravated  as  only  to 
give  great  distress  to  the  patient  at  night. 

In  the  13  cases  of  simple  vertigo  noted,  the  following 
were  the  clinical  conditions:  (1)  adenoid  growths  in  pharynx; 
(2)  perforation  of  right  membrana  tympani ;  catarrhal  changes 
in  left;  (3)  obstruction  of  the  Eustachian  tube;  (-1)  labyrinth- 
ine deafness  right  ear;  left  ear  normal  (double  optic  neuritis 
present,  migraine,  diplopia,  mydriasis);  (5)  polypus  in  tAnn- 
panic  cavity;  (6)  ears  normal,  hearing  normal;  (7)  slight  ca- 
tarrhal effects  in  tympanum;  (8)  catarrh  of  tympanum  and 
labyrinthine  deafness;  (9)  hearing  normal,  inefficiency  of  car- 
diac systole  ;  (10)  ears  normal,  hearing  normal,  deafness  only 
occasional,  facial  paralysis  present;  (11)  catarrh  of  tympanum 
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and  labyrinthine  deafness;  laryngeal  migraine  present;  (12) 
polypus  in  the  tympanic  cavitj^;  (13)  chronic  catarrh  of  tym- 
panum (after  sea-bathing-  and  syringing  on  the  membrane 
with  cold  water) ;  tinnitus  in  the  left  ear,  and  tendency  to  fall 
to  the  right  side. 

In  the  nine  cases  in  which  the  more  characteristic  symp- 
toms of  Meniere's  vertigo  were  noted,  the  following  were  the 
clinical  conditions :  (1)  ears  normal,  gouty  diathesis,and  systolic 
ineflicenc}' ;  in  this  case  the  tinnitus  was  described  in  the  right 
ear  "  as  maddening; "  (2)  labyrinthine  deafness;  (3)  labyrinth- 
ine deafness  with  neuralgic  headache;  (4)  labyrinthine  deaf- 
ness left  ear,  right  ear  normal,  patient  of  rheumatic  and  gouty 
diathesis;  (5)  labj-rinthine  deafness;  the  patient  fell  without 
warning  to  the  ground  with  the  first  attack  of  vertigo,  now 
constantly  "rolls  about  as  if  drunk;"  (G)  catarrhal  changes  in 
tympanum ;  (7)  collapsed  state  of  membrana  tympani,  tinnitus 
and  deafness  only  found  in  the  left  ear;  right  ear  normal  and 
its  hearing  normal ;  (8)  chronic  changes  in  tympanum  (ascribed 
cause  syphilis);  (9)  labyrinthine  deafness;  the  first  attack 
came  on  after  recovery  from  an  operation  for  hemorrhoids;  is 
liable  to  attacks  in  bed. 

I  shall  delay  3'ou  only  a  few  minutes  while  I  venture  to  re- 
mind you  of  the  more  important  points  of  anatomical  interest 
that  bear  on  the  etiology  of  tinnitus. 

Anatomical. — First,  there  are  the  connections  now  showm 
to  exist  between  the  auditory  nuclei  in  the  medulla  and  pons, 
and  the  cortical  auditor^"  centres  of  either  side  of  the  brain.  I 
think  we  may  now  look  on  it  as  absolutely  certain,  after  the 
recent  exhaustive  Croonian  lectures  by  Dr.  Ferrier,  that  "the 
sense  of  hearing  is  in  greater  part  situated  in  the  temporal 
lobe,  and  more  especially  in  the  superior  temporal  gyrus  of 
this  lobe."  As  Dr.  Ferrier  remarks,  in  a  letter  to  me  on  the 
subject,  "tinnitus  may  occur  in  both  ears  as  the  result  of 
unilateral  irritation,  the  effect  of  the  intimate  connection  of 
the  auditory  nerves  and  centres."  The  cases  of  sensory  corti- 
cal discharges  ("Lancet,"  1890)  reported  by  Hughes  Bennett, 
may  be  advanced,  Dr.  Ferrier  thinks,  to  establish  this  view. 
Ferrier  states  (Croonian  Lectures,  1890)  that  Baginsky  says 
that  the  auditor^'  nerve  is  in  relation  with  the  auditory  centre 
of  the  cortex  through  the  lower  fillet  of  the  opposite  side,  and 
thence  by  means  of  the  posterior  tubercle  of  the  corpora  qua- 
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clrig-emina  and  internal  geniculate  body  to  the  medullary  fibres 
of  the  cortex. 

.  It  is  probable  that  lesions  of  the  adjoining-  parietal  and 
occipital  lobes  may  encroach  upon,  invade,  or  inhibit  the  hear- 
ing" centre  and  cause  both  deafness  and  tinnitus.  The  auditory 
nucleus  in  the  fourth  ventricle  is  connected  with  that  of  the 
facial  and  the  trigeminus,  and  in  close  proximity  to  those  of 
the  vagus  and  hypoglossal.  Some  fibres  of  the  nerve  also 
arise  from  the  superior  vermiform  process  and  pass  out 
through  the  inferior  cerebellar  peduncle.  It  is  important  to 
remember  that  the  anterior  nucleus  of  the  auditor^^  nerve  is 
supplied  with  vaso-motor  fibres.  I  think  we  may  thus  classify 
the  princijial  sources  of  reflex  irritation  or  inhibition  of  the 
auditor}^  nerve:  (a)  Through  communications  (see  Chapter 
VI.)  at  the  nuclei  of  origin;  more  especially  might  this  occur 
through  the  sensorj-  fifth  and  tenth  nei'ves.  (6)  Through  the 
communications  with  the  facial  in  the  internal  auditory 
meatus,  the  reflections  from  this  connection  being  transmitted 
along  the  petrosal  nerves  from  the  otic  and  Meckel's  gang- 
lions, and  the  parts  supplied  by  them,  (c)  Through  com- 
munications between  the  nerves  supplying  the  tympanic 
structures,  and  Meckel's  ganglion  and  the  otic  and  geniculate 
ganglions.  According  to  Foster,  the  activity  of  the  tensor 
tympani  muscle  is  regulated  by  reflex  action.  (cZ)  Irritations 
may  be  reflected  to  the  cerebellum  or  the  auditor}'  centre  and 
referred  to  the  ear  or  different  parts  of  the  head.  Most  im- 
portant are  the  researches  of  Gaskell  as  to  the  presence  and 
course  of  vaso-constrictor  and  vaso-dilator  fibres  (which  control 
the  blood  supplj^  by  constriction  or  dilatation  of  the  small 
vessels)  arising,  the  former  from  the  upper  part,  and  the 
latter  throughout  the  whole  length  of  the  spinal  cord,  and 
Avhich  pass  to  the  cervical  ganglions  of  the  sympathetic,  and 
thence  (in  this  instance)  to  the  special  arteries,  furnishing  the 
supply  of  blood  to  the  ear,  more  especially  the  internal  audi- 
tory from  the  basilar.  Also,  of  importance  is  the  fact  that 
certain  nerves,  such  as  the  trigeminus  and  cervical  sympa- 
thetic, appear  to  be  supplied  with  special  "pressor"  fibres 
(McKendrick),  which  have  the  power  of  constricting  the 
vessels;  this  may  occur  either  from  a  direct  or  reflected  irri- 
tation of  these  fibres,  which  irritation,  as  in  tlie  case  of  the 
cervical  s^vmpathetic  nerve,  must  have  an  important  effect  on 
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the  circulation  in  the  ear.  Of  the  various  other  nerve  com- 
munications and  distributions  in  the  ear,  which  bear  on  reflex 
irritation,  I  would  remind  you  of  the  connections  between  the 
g-losso-pharyngeal,  fifth,  and  sympathetic  nerves,  as,  for  ex- 
ample, the  supply  of  the  tensor  tympani  and  stapedius  from 
the  otic  ganglion  and  the  facial  nerves  respectively;  the  com- 
munications in  the  tympanic  mucous  membrane,  between 
Jacobson's  nerve,  the  sympathetic,  and  the  geniculate  gang- 
lion of  the  facial  nerve,  and  the  other  communications  between 
the  carotid  plexus  of  the  sympathetic,  Jacobson's  nerve,  and 
the  otic  and  Meckel's  ganglions,  thus  bringing  all  these  nerve 
communications  into  direct  relation  with  the  superior  cervical 
ganglion.  The  supply  of  the  anterior  wall  of  the  external 
auditory  meatus  and  the  tympanic  membrane  from  the  auric- 
ulo-temporal  is  an  important  point  bearing  on  reflex  irritation 
from  affections  of  the  external  meatus,  which  cause  tinnitus, 
when  the  middle  ear  is  healthy.  This  sensory  supply,  be  it 
remembered,  is  connected  with  the  facial  and  pneumogastric 
nerves.  (See  p.  412,  diagram  of  the  connections  of  the  trigem- 
inus.) 

Physiological. — I  would  now  wish  shortly  to  group  the 
abnormal  physiological  conditions  which  are  likely  to  cause 
tinnitus.  With  regard  to  the  physiology  of  hearing,  it  does  not 
appear  that  there  are  any  proofs  that  separate  centres  exist 
for  the  perception  of  dift'erent  kinds  of  sounds.  A  sensation 
arising  from  any  irritation  in  the  auditory  centre  may  be  re- 
ferred to  the  periphery,  that  is,  to  the  origin  of  the  nerve  fila- 
ments in  the  labyrinth  (McKendrick).  The  receptive  auditory 
centre  is  possibly  in  part  situated  in  the  cerebellum.  An  irri- 
tation occurring  either  in  the  labyrinth,  the  auditory  nerve,  or 
receptive  centre,  will,  Professor  McKendrick  considers  (in  a 
communication  which  he  has  kindly  written  to  me  on  this 
subject),  "  produce  a  stimulus  in  the  hearing  centre  which  will 
cause  a  sensation  or  a  series  of  sensations  which  will  always  be 
referred  to  the  labyrinth."  Such  irritations  may  be  caused  by 
anything  that  interferes  with  the  normal  equilibration  of  the 
fluid  in  the  labyrinth,  by  any  direct  or  reflected  irritation  of 
the  nerves  of  the  external  meatus,  the  middle  ear,  or  labj^rinth. 
They  may  follow  or  attend  on  the  presence  of  abnormal  con- 
stituents in  the  blood  which  circulates  in  the  receptive  centre, 
as  well  as  alterations  in  the  blood  supply  due  to  increase  or 
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diminution  of  blood  pressure.  This  latter  condition,  occurring- 
either  at  the  periphery,  in  the  cerebellum,  or  in  the  course  of 
the  auditory  nerve,  would  be  in  itself  sufficient  to  start  an  irri- 
tation of  the  hearing-  centre. 

It  has  to  be  remembered,  as  Professor  McKendrick  rig-htly 
insists,  how  exquisitely  sensitive  the  auditory  nerve  apparatus 
is,  a  fact  with  which  all  are  acquainted  who  have  studied  the 
physiology  of  the  ear  in  its  perceptive  powders,  and  its  faculty 
of  differentiating-,  analyzing-,  and  synthetically  arranging- 
sound  waves.  Hence,  how  extremely  feeble  and  impercepti- 
ble to  the  finest  resources  of  the  aurist,  which  he  employs  in 
diagnosis,  may  those  causes  of  stimulation  be  which  are  yet 
sufficient  to  produce  tinnitus.  In  one  of  my  cases  a  loud 
tinnitus  was  complained  of,  which  the  patient  said  occurred 
quite  suddenly  while  in  the  open  air  during  harvesting.  Rest- 
ing on  a  perfectl^^  normal  membrane  I  found,  on  examination, 
the  fine  membranous  husk  of  a  hay  seed,  the  removal  of  which 
completely  relieved  him. 

There  is  nothing-  to  show  that  we  can  strictly  apply  the 
hypotheses  as  to  the  probable  routes  by  which  mere  noises, 
as  distinguished  from  tones  or  other  regular  series  of  vibi-a- 
tions,  are  transmitted  to  the  brain,  through  the  vestibular  or 
cochlear  nerves  respectively,  to  those  varieties  of  sound,  musi- 
cal and  other,  which  are  heard  in  the  case  of  persons  suffering 
from  tinnitus. 

It  may  be  that  some  explanation  can  be  offered  by  assum- 
ing that  the  nerve  filaments  of  different  portions  of  the  basilar 
membrane  were  affected  at  the  same  and  at  different  times  in 
the  same  and  in  different  individuals,  so  that  the  impulses 
arising  from  irritations  of  the  nerve  fibres  suppl^'ing  narrow 
or  broad  portions  of  the  basilar  membrane,  and  the  superim- 
posed elements  of  Corti  (devoted  to  the  transmission  of  certain 
waves  of  sound  to  the  auditory  centre)  having  different  quali- 
ties of  intensity,  timbre,  and  pitch,  would  probably'  convey 
such  sensations  of  sound  as  were  ordinarily  transmitted  to 
them  by  normal  stimulations  of  these  same  fibres  due  to  the 
passage  of  sound  waves  through  the  air.  Thus,  the  pitch  of 
the  sound  heard  and  the  character  of  the  vibration  referred 
by  the  hearing  centre  will  depend  upon  the  intensity  of  the 
irritation  of  the  part  of  the  cochlear  nerve  involved  from  base 
to  summit,  and  we  can  further  conceive  such  complex  irrita- 
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tions  as  would  be  capable  of  producing  the  same  impressions 
as  result  from  compound  waves  of  sound  that  make  up  or 
combine  to  produce  musical  tones  and  notes.  Further,  if  it  is, 
as  it  appears  to  be  true,  that  the  transmission  of  noise  occurs 
through  the  ampullae  through  the  coarser  elements  of  the 
crista  acoustica,  we  may  assume,  when  loud  and  harsh  noises 
are  referred  from  the  hearing  centre,  that  it  has  been  through 
the  terminations  of  the  ampullar  nerve  that  the  irritations 
have  been  conveyed.  McKendrick  sa3's:  "The  ultimate  an- 
alysis of  auditory  sensations  must  take  place  in  the  auditory 
centre  of  the  brain ;  each  fibre  of  the  auditory  nerves  that 
comes  from  the  cochlea  will  be  stimulated  by  the  vibrations  of 
its  own  hair  cells,  or  set  of  hair  cells,  and  each  filament  will 
conduct  impressions  proportional  in  number  to  these  hair 
cells."  (J.  G.  McKendrick,  M.D.,  F.R.S.,  "  Text-book  of  Phy- 
siologjV'  Vol-  Uv  1890.)  Then,  as  suggested  by  Rutherford, 
different  cells  in  the  brain  will  receive  varying  numbers  of 
nervous  impulses,  and  the  sensations  of  sounds  of  different 
pitch  will  be  produced.  We  might  reverse  this  order  of 
things,  and  assume  the  irritation  of  certain  groups  of  cells  in 
the  cortex  as  productive  of  associated  impulses  referred  to  the 
nerve  filaments  distributed  to  different  portions  of  the  laby- 
rinth. 

Or  it  may  be  that  in  the  storage  of  memory  of  impressions 
in  the  sensory  centre  another  explanation  can  be  offered.  In 
referring  to  molecular  movements  in  the  cells  of  the  cortex 
arising  out  of  impressions  and  the  resulting  reflex  phenomena. 
Professor  McKendrick  says  in  his  work  "they  may  be  called 
into  action  by  a  stimulus  from  another  part  of  the  brain,  as 
when  irritation  of  the  corpora  quadrigemina  by  Indian  hemp 
awakens  in  the  cells  of  the  visual  centres  of  the  cortex  those 
changes  which  are  associated  in  the  mind  with  long-forgotten 
visual  impressions,  and  the  person  sees  passing  before  him  the 
phantasmagoria  of  brilliantly-colored  images."  (Loc.  cit.)  It 
is  conceivable  that  a  stimulus  of  the  receptive  auditory  centre 
may,  in  like  manner,  awaken  old  impressions  and  give  rise  to 
reflex  phenomena  of  sound. 

Vertigo. — It  would  be  out  of  place  in  this  paper  to  intro- 
duce any  observations  which  might  lead  to  a  discussion  on  the 
physiology  and  etiology  of  vertigo  generally,  and  the  grounds 
for  differentiating  aural  vertigo  from  those  other  forms  which 
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have  been  associated  with  mental,  epileptic,  ocular,  laryngeal, 
pharyngeal,  gout^^  and  gastric  miasmatic  causes  of  giddiness. 
The  names  of  Trousseau,  Charcot,  Lasegue,  Duchenne,  Gue- 
neau  de  Mussy,  Abadie,  Krishaber,  Guj'e,  and  Weber-Liel 
abroad,  and  those  of  Ferrier,  Gowers,  Hughlings  Jackson, 
McBride,  and  Woakes  in  England,  are  those  we  are  most 
familiar  with  in  relation  to  this  differentiation.  I  must  simply 
limit  these  few  observations  to  the  aural  vertigo  which  is  as- 
sociated with  tinnitus  aurium.  A  glance  through  my  cases 
will  show  some  important  facts,  which  those  who  have  pre- 
viously written  on  this  subject  have  noticed:  (1)  the  origin  of 
pharyngeal  vertigo  and  tinnitus  from  adenoid  growths  in  the 
naso-pharj'nx  (Guye) ;  (2)  vertigo  due  to  disturbance  of  equili- 
bration from  tubal  obstruction;  (3)  cerebral  vertigo  associated 
with  optic  neuritis;  (4)  vertigo  and  tinnitus  in  which  the  ears 
were  normal,  and  the  hearing  distance  normal,  of  a  purely 
reflex  or  neurotic  character;  (5)  vertigo  and  tinnitus  due  to 
inefficient  cardiac  systole;  (6)  vertigo  with  tinnitus  due  to 
facial  paralysis — the  hearing  being  normal — a  reflected  irrita- 
tion probably  from  the  geniculate  ganglion ;  (T)  labyrinthine 
deafness  associated  with  laryngeal  vertigo;  (8)  sea  bathing 
associated  with  the  origin  of  vertigo  and  tinnitus;  (9)  rheu- 
matism and  gout  as  causes  of  a  vertigo  due  to  labyrinthine 
affection;  (10)  the  association  of  vertigo  with  naso-pharyngeal 
morbid  states  (this  fact  is  not  shown  in  the  tabular  statement 
bearing  on  vertigo,  as  I  have  not  here  included  the  causes  in 
those  cases  in  which  vertigo  occurred);  (11)  the  occurrence  of 
vertiginous  attacks  w^hen  lying  down  in  bed  (the  tinnitus  in 
this  case  was  not  of  the  nature  of  an  aural  hallucination). 

The  discussion  of  Brenner's  electrical  formula  in  the  diagno- 
sis of  hypersesthesic  tinnitus  does  not  enter  into  the  scope  of 
this  work,  further  than  it  reminds  us  of  the  fact  that  this 
cathodal  and  anodal  influence  on  tinnitus  may  assist  in  diag- 
nosing the  hyperffisthesic,  anaesthesic,  and  torpid  states  of  the 
auditory  nerves  in  cases  of  tinnitus.  Dr.  Althaus  has  pub- 
lished some  interesting  cases  in  which  he  took  advantage  of 
the  lessening  influence  of  the  anodal  closure  to  cure  a  tinnitus 
of  auditory  hypercesthesia.     ("Lancet,"  July  31st,  1886.) 

I  have  not  here  referred  to  those  objective  noises  occasion- 
ally present,  and  which  are  heard  by  others  as  well  as  the 
sufferer.     I  have  dealt  solely  with  subjective  noises.     Such 
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objective  sounds  are  usually  associated  with  chronic  middle 
ear  changes.  But  even  without  the  presence  of  these  changes^ 
as  is  well  known  (in  the  instance  of  Johannes  Miiller  and  the 
cases  quoted  by  Ma^^er,  Schwartze,  Politzer,  and  others)  such 
objective  sounds  can  be  voluntarily  produced  by  some  indivi- 
duals by  contraction  of  the  tensor- tympani  muscle.  Politzer 
and  Luschka  both  attribute  the  voluntary  production  of  such 
a  snapping-  noise  to  separation  of  the  walls  of  the  Eustachian 
tube  through  spasm  of  the  palatal  muscles.  All  audible  noises 
I  have  at  any  time  heard,  apparentl}^  in  the  ears  of  patients, 
were  associated  with  movements  of  the  palatal  muscles.  Such 
an  audible  cracking  or  snapping  noise  I  can  produce  myself 
by  certain  gymnastic  movements  of  the  tongue  against  the 
hard  palate  during  the  first  part  of  the  first  act  of  deglutition. 
Burnett,  who  writes  the  most  complete  and  interesting  sum- 
mary of  these  objective  noises,  relates  the  particulars  of  a  case 
in  which  he  proved  that  they  occurred  in  consequence  of  spas- 
modic movements  in  the  velum  palati  at  one  side,  and  in 
another  the  "  clicking "  was  associated  with  phonation,  the 
only  clinical  feature  of  importance  being  hypertrophic  tur- 
binated bones.  Such  muscular  spasms  Burnett  considers  are 
produced  by  catarrhal  irritations  of  the  palatal  or  pharyngeal 
muscles,  which  in  the  effort  to  get  rid  of  the  irritant,  are 
thrown  into  a  state  of  chronic  spasm,  the  sounds  being  caused 
by  the  vibratipns  in  the  muscular  structure  and  are  conveyed 
through  the  Eustachian  tube  to  the  middle  and  external  ear. 
(Burnett,  "  Diseases  of  the  Ear.") 

Certain  disturbances  in  the  equilibration  of  the  labyrinthic 
fluid,  or  reflex  irritations  of  any  part  of  the  nervous  apparatus 
of  the  labyrinth,  or  irritation  of  the  auditory  nerve  nuclei,  may 
cause  the  symptom  of  vertigo  to  accompany  that  of  tinnitus. 
Stimulation  of  the  cerebellum  or  cortical  auditory  centres  may 
have  the  same  effect;  such  stimulations  may  be  reflected; 
deafness  is  not  necessarily  an  accompaniment  of  the  vertigo 
under  these  conditions,  nor  is  it  absolutely  necessary  that 
there  must  be  local  aural  changes  discernible  in  those  suffer- 
ing from  the  symptoms  portrayed  by  Meniere.  The  augmen- 
tation, how^ever,  of  tinnitus,  or  its  aggravated  occurrence  at 
the  moment  of  the  vertiginous  attack  has  been  looked  on  as 
pathognomonic  by  Charcot.  The  latter  authority  speaks  of  a 
vertiginous  state  in  which  the  paroxysms  are  more  or  less 
XI- 22 
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constant,  occurring  by  night,  alike  in  the  dorsal  decubitus  as 
in  the  vertical  position.  I  have  at  present  a  patient  under 
my  care  who  is  subject  to  very  severe  attacks  at  long  inter- 
vals, some  of  these  occasionally  occurring  in  bed.  He  has  an 
old  and  large  perforation  of  the  membrane  in  the  left  ear,  and 
catarrhal  changes  in  the  right,  the  hearing  of  which  is  still 
fair;  he  does  not  suffer  from  tinnitus  constantly,  and  associates 
the  first  attack  of  aural  vertigo  with  his  recovery  from  an 
operation  for  internal  hemorrhoids.  Severe  sickness  attends 
on  the  parox^'sms.  In  simple  aural  vertigo  "  the  giddiness, 
the  noises,  and  deafness  go  hand  in  hand,  and  disappear  at  the 
same  time,  when  the  original  cause  of  the  trouble  is  removed; 
but  in  Meniere's  affection  the  deafness  increases  when  the 
vertigo  becomes  more  rare."  This  accords  with  my  experi- 
ence, and  is  the  opinion  of  Leroux.  ("  Diet.  Encyclo.  des  Sci. 
Med.") 

Ladreit  de  Lacharriere  ("  Diet.  Encyclo.," Art.  Oreille)  would 
limit  true  Meniere's  trouble  to  those  cases  in  which  there 
is  labyrinthine  hemorrhage,  and  Leo  (These  de  Paris,  1876) 
says  it  is  the  severity  of  the  deafness  which  differentiates  the 
vertigo  of  Meniere  from  simple  aural  vertigo.  The  case  of 
leukaemia,  attended  by  symptoms  of  vertigo,  ocular  migraine, 
sudden  deafness  and  tinnitus,  reported  by  Politzer  at  the 
Otological  Congress  at  Basle  in  1885,  is  of  extreme  interest; 
the  patient  died  of  leukemic  conditions  of  the  liver,  spleen,  and 
the  lymphatic  glands,  and  suffered  from  albuminuria,  with 
increase  in  the  relative  proportion  of  the  white  blood-cor- 
puscles. Besides  the  middle  ear  morbid  changes,  the  cochlea 
and  semicircular  canals  were  filled  by  organized  exudations, 
some  of  a  recent  leuksemic  character.  The  auditory  nerve 
fibres  were  swollen,  and  the  nerves  of  the  modiolus  and  the 
spiral  lamina  were  passing  through  a  fattj'  degenerative 
change;  blindness  accompanied  the  deafness  in  this  case.  The 
whole  report  of  the  symptoms  appears  to  closely  simulate  the 
progress  of  a  pernicious  anaemia.  The  causes  appeared  to 
have  been,  in  the  first  instance,  miasmatic;  and  secondly, 
syphilitic. 

In  any  summary  of  the  etiology  of  tinnitus  no  one  can 
omit  a  reference  to  the  valuable  suggestions  and  practical 
observations  which  have  been  made  hy  Dr.  Woakes  as  to  the 
effects  of  nasal  complications  in  causing  both  deafness,  tinni- 
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tus,  and  vertigo.  His  view  of  the  part  played  by  the  cervical 
g-angiion  in  its  influence  on  the  arterial  supply  of  the  labyrinth, 
are  true  practically,  and  quite  in  accordance  with  physiologi- 
cal fact  and  experiment.  At  the  same  time,  I  do  not  go  quite 
so  far  as  he  does  in  regarding  the  irritable  and  obstructive 
conditions  as  so  very  frequent  a  cause  of  tinnitus  and  vertigo. 
However,  even  from  my  table  of  cases,  the  correlation  between 
tinnitus  and  nasal  and  naso-pharyngeal  morbid  states  is  evi- 
dent. Nor  can  I  omit  an  allusion  to  the  valuable  work  done 
by  Weber-Liel,  Hartman,  and  others  bearing  on  the  part 
played  by  the  tensor  tympani  muscle  in  the  production  of  tin- 
nitus, and  the  results  which  Wvij  have  recorded,  familiar  to  all, 
which  follow  section  of  the  tendon  of  that  muscle.  The  absence 
of  tinnitus  in  the  majority  of  cases  of  perforation  of  the  drum 
of  the  ear,  often  even  with  absence  of  the  ossicles,  is  a  fact 
which  bears  on  the  justitlcation  of  the  operation  now  per- 
formed for  removal  of  the  auditory  ossicula  in  cases  of  tinni- 
tus, and  certainly  may  be  advanced  as  an  argument  in  favor 
of  this  step  (Sexton,  New  York). 

The  following  classification  may  be  taken  as  a  basis  for  a 
classification  of  the  different  causes  and  varieties  of  tinnitus 
aurium. 

Class  1.  Impulses  originating  in  the  temporal  lobe,  or 
superior  temporal  gyrus,  the  cerebellum,  or  the  auditory 
nuclei  (in  the  medulla  or  pons),  and  referred  as  impressions  to 
various  situations,  as  the  labyrinth  or  certain  parts  of  the 
head.  Such  acoustic  impressions  maj'  or  may  not  be  attended 
by  deafness.  These  impulses  may  be  associated  with  lesions 
in  these  areas— as  tumors,  apoplexies,  effusions,  thrombi,  or 
possibly  lesions  in  the  adjacent  portions  of  the  occipital  or 
parietal  lobes.  Such  impulses  maj''  result  also  from  reflected 
irritations  of  any  of  these  parts. 

Class  2.  Impulses  due  to  irritation  direct  or  reflected  in 
any  portion  of  the  auditory  nerve.  This  latter  would  include 
hyperaesthesia,  atrophy,  sclerosis,  traumatism,  vaso-motor 
(dilator  or  constrictor)  effects,  morbid  blood  supply"  to  the 
nerve,  as  in  urgemia,  anaemia,  or  the  circulatory  changes  which 
occur  during  pregnancy.  These  latter  causes  may  also  oper- 
ate under  Class  1. 

Class  3.  Impulses  originating  in  the  peripheral  ends  of 
the  auditory  nerve,  due  to  (a)  increase  or  diminution  of  laby- 
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rinthine  pressure;  increase  or  diminution  of,  or  encroachment 
upon,  the  perilympli  or  endolymph,  from  abnormal  pressure 
on  either  of  the  fenestras;  this  latter  cause  would  include  rigid- 
ity of  the  membrane  of  the  round  opening,  and  fixation  of  the 
stapes  against  the  oval  opening,  (h)  Vascular  changes — in- 
crease or  diminution  of  blood-pressure,  frequently  associated 
with  cardiac  disease — hypertemic,  antemic,  or  toxremic  states 
of  the  blood  circulating  in  the  lab^-rinth;  apoplexy,  and 
extravasations,  (c)  Morbid  nerve  conditions — In-pera^thesia, 
paresis  (organic  or  functional),  atropli}^,  sclerosis,  trauma- 
tisms, {d)  Rheumatic,  goutj^  or  syphilitic  states  of  the  walls 
and  vessels  of  the  labj^rinth.  (e)  Reflected  disturbances 
through  the  spinal  cord  or  cerebro-spinal  nerves,  as  occurs  in 
uterine  disorders,  pregnane^',  gastric  derangements,  disorders 
of  the  liver,  flatulence,  spinal  neuroses,  dental,  nasal,  and 
ocular  irritations  involving  the  fifth  and  facial  nerves. 

Class  4.  Irritations  arising  from  interferences  with  the 
intra -tympanic  muscles — tensor  tj-mpani  and  stapedius.  Such 
interferences  would  include  any  spasms  of  these  muscles — 
abnormal  changes  in  the  membrana  tympani  or  the  mucous 
membrane  of  tjnnpanum — reflex  irritation  transmitted  from 
the  facial  or  trigeminal  nerves. 

Class  5.  Irritations  transmitted  by  altered  conditions  of 
equilibration  of  the  air  in  the  tympanic  cavity.  This  would 
include  enervation  of  the  tubal  muscles  of  the  Eustachian 
tube,  and  altered  relations  between  the  air  in  the  tympanic 
cavity  and  the  blood  in  its  vessels  or  those  of  its  membrane; 
also  pathological  states  of  the  membrane. 

Class  G.  Irritations  due  to  disease  in  the  middle  ear  and 
labyrinth.  This  would  embrace  atheromatous  changes  in  the 
arteries,  aneurismal  dilatations,  blood  extravasations,  venous 
congestion  within  the  lateral  sinuses,  disease  of  the  mastoid 
cells,  and  disease  of  the  petrous  portion  of  the  temporal  bone, 
exudations  and  tumors. 

Class  7.  Irritations  arising  in  the  external  ear — including 
inflammation  and  abscess,  ceruminous  collections,  eczematous 
inflammation,  exostosis  and  hyperostosis,  othaematoma,  for- 
eign bodies.  Some  of  these  causes  act  by  direct  irritation  of 
the  nerves  supplying  the  external  auditor}^  meatus  or  tym- 
panic membrane,  as  in  inflammatory  attacks  and  exostosis; 
others,  as  cerumen  or  fccreign  bodies,  by  the  influence  they 


Subjective  Noises  in  the  Head  and  Ears.  335 

exert  on  the  sound  waves,  or  b^'  the  pressure  due  to  their  pres- 
ence on  the  membrana  tympani,  and  thus  conveyed  to  the 
ossicles  and' labyrinth. 

Class  8.  True  aural  hallucinations,  subjective  impressions 
arising-  in  the  psycho-sensorial  brain  centres,  and  having-  no 
objective  cerebral  or  aural  source  of  origin.  Such  hallucina- 
tions may  become  insane  hallucinations.  The  latter  may  be 
divided  into  two  distinct  forms,  (a)  Hallucinations  which 
arise  subjectively  in  the  brain  when  the  aural  apparatus  and 
auditory  nerves  are  healthy.  (6)  Hallucinations  which  are 
secondar}^  to  objective  changes  in  the  aural  apparatus,  and  in 
Avhich  a  tinnitus  is  developed  that  leads  up  gradually'  to  a 
fixed  illusion.  It  is  essential  alwaj's  to  keep  such  hallucina- 
tions or  aural  illusions  apart,  as  phenomena  quite  distinct 
from  tinnitus.  They  are  analogous  to  ocular  illusions  or 
spectra.  I  refer  to  "heavenly  voices  "or  "music" — a  symp- 
tom associated  with  epilepsy  and  hysteria.  The  same  obser- 
vation applies  to  "alcoholic  ps3'choses."'  The  entire  auditory 
apparatus  is  healthy  and  the  hallucination  is  quite  independent 
of  any  acoustic  trouble.  That  able  psychologist.  Dr.  Ringrose 
Atkins,  Resident  Medical  Superintendent  of  the  Waterford 
Lunatic  Asylum,  in  writing  to  me,  says,  in  regard  to  the  rela- 
tion of  tinnitus  to  insanity :  "  Instances  do  occur  where  what 
was  originally  a  tinnitus,  depending  on  some  morbid  state  of 
the  aural  apparatus,  may  eventuate  in  a  condition  of  hallu- 
cination. That  is,  the  individual  so  affected  may,  from  a 
lowered  state  of  the  nervous  system,  or  as  the  result  of  long- 
continued  irritation,  come  to  consider  the  subjective  noises  as 
real,  and  depending  on  external  causes,  and  they  may  act 
thereon."  This  would  constitute  an  insane  hallucination, 
though  it  might  not  depend  on  any  morbid  condition  in  the 
psycho-sensorial  brain  areas.  This,  I  believe,  is  exactly  what 
occurred  in  the  case  included  in  my  tables.  After  marriage 
the  lady  fell  into  ill  health;  she  became  despondent  about  her 
ear,  and  the  noises  which  were  present;  gradually  she  de- 
veloped delusions  with  regard  to  the  ear,  screaming  violently 
and  being  with  difRculty  controlled;  this  state  gradually 
merging  into  one  of  ordinary'  dementia,  but  in  which  the  prom- 
inent idea  was  that  the-ear  was  the  source  of  all  her  trouble. 
"I  have  known,"  saj^s  Dr.  Ringrose  Atkins,  "a  woman  in  no 
way  insane  who,  as  the  result  of  tinnitus,  firmly  believed  that 


00^ 


Subjective  Noises  in  the  Head  and  Ears. 


an  insect  had  entered  into  her  ear  and  penetrated  her  brain, 
and  that  it  was  constantly  biting  the  latter,  as  she  heard  it 
within.  The  morbid  belief  raised  the  purely  somatic  subjec- 
tive sensations  to  the  level  of  an  'insane  hallucination.'  "  He 
also  cites  a  case  in  which  "  a  man  who  was  in  a  condition  of 
deep  depression  from  tinnitus,  Avhich  took  the  form  of  '  crack- 
ling' all  over  his  head,  and  which  was  well-nigh  unbearable." 
In  one  case  of  mine  m  which  this  "  crackling  noise  "  was  heard 
at  the  right  side  of  the  head,  the  patient  was  rather  dubious  of 
ni}'  OAvn  hearing  power  because  I  did  not  hear  the  "  crackling.'^ 
Here  another  suffered  from  athetosis.  In  another,  in  whom 
the  ear  and  brain  were  normal,  there  was  complete  blocking 
up  of  both  nostrils,  through  turbinal  enlargement. 

Class  9.  Therapeutical  causes  of  tinnitus  aurium.  The 
action  of  such  drugs  as  ergot,  nitro-glycerin,  alcohol,  ether, 
quinine,  sahcine,  caffeine,  apomorphine,  nitrite  of  amyl,  tobacco, 
iodine,  iodoform,  chloride  of  barium,  digitalis,  convallaria,  atro- 
pine, veratrine,  duboisine,  gelsemine,  jaborandi,  pilocarpine, 
monobromide  of  camphor,  hydrobromic  acid.  Some  of  these 
drugs  may  act  by  direct  stimulation  of  the  auditor}^  nuclei  in 
the  medulla,  as  caffeine,  gelsemine,  iodoform,  salicine,  and  quin- 
ine; others,  as  digitalis,  jaborandi,  nitrite  of  am^i,  choral  hy- 
drate, hy  their  action  on  the  vaso-motor  centre.  Others,  as 
quinine  and  digitalis,  convallaria,  by  their  secondary  effects  on 
the  auditory  circulation  through  their  action  on  the  heart. 
Quinine,  I  believe,  occasionalh'  causes  such  vascular  conditions 
in  the  labyrinth  as  to  bring  about  symptoms  of  Meniere's 
affection.  Elsewhere  I  have  given  examples  of  this.  But  I 
cannot  say,  after  my  long  experience  of  the  use  of  quinine  in 
all  forms  of  fever,  and  in  ver^'  large  doses,  during  eleven 
years'  work  in  a  fever  hospital,  that  to  quinine,  as  a  rule,  we 
can  attribute  much  permanent  harm  to  the  auditory  appara- 
tus. The  tinnitus  of  fever  is  almost  invariably  transitory. 
That  is  my  experience. 

Dr.  Buzzard,  to  whom  I  am  indebted  for  an  interesting 
paper,  which  he  read  before  the  Harveian  Society  ("Lancet," 
January  25th,  1890),  draws  attention  to  the  occurrence  of 
vertigo  without  deafness  or  tinnitus  as  a  consequence  of 
central  irritation.  In  the  cases  in  which  there  is  no  deafness 
or  noise  in  the  ears  (such  as  those  instanced  by  him),  he  attri- 
butes the  faintness  and  giddiness  to  irritation  of  the  nucleus 
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of  the  vagus,  the  auditor}^  nucleus  and  the  vaso-motor  centre 
in  the  bulb.  He  instances  those  cases  of  paroxysmal  deafness 
with  tinnitus  in  which  there  is  vertig-o,  as  cases  not  of  organic 
affection  of  the  auditory-  nerve,  but  of  functional  central  dis- 
turbances. Such  disturbance  may  depend  upon  the  presence 
in  the  blood  of  some  such  irritating-  ingredient  as  uric  acid  or 
urate  of  soda.  There  can  be  no  doubt  that  we  do  meet  with 
such  cases,  and  not  infrequently,  in  which  we  have  no  evidence 
of  any  orga'nic  lesion  in  the  auditor}^  nerve,  yet  in  which  the 
characteristic  features  of  Meniere^s  affection  are  present.  Dn 
Buzzard  quotes  some  interesting  cases  confirmatory  of  this 
view. 


CHAPTER   11. 

DIAGNOSIS.     EXAMINATION  OF  A   CASE   OF  TINNITUS. 

Examination  of  the  Case. — The  first  step  to  a  diagnosis 
of  the  v^arietj'  of  tinnitus  we  are  called  on  to  treat  is  a 
thorough  examination  of  the  patient.  In  a  small  brochure  of 
this  kind  it  is  not  possible  to  attempt  more  than  a  general 
survey  of  the  steps  of  such  an  examination.  (See  the  author's 
"  Hand-book  "  for  full  details  of,  and  the  appliances  necessary 
for  the  examination  of  an  aural  case.)  Readers  must  consult 
a  more  exhaustive  treatise  for  minute  details  of  a  systematic 
examination  of  the  ear  and  naso-phar^^nx.  Here  it  will  answer 
my  purpose  to  briefly  summarize  the  investigation  the  practi- 
tioner must  make  before  he  can  arrive  (approximately)  at  the 
true  seat  and  source  of  a  given  tinnitus. 

Without  enumerating  all  the  appliances  which  the  fully- 
equipped  aurist  will  have  at  hand  to  conduct  such  an  inquiry, 
I  may  with  benefit  mention  those  that  are  at  least  essential 
to  the  practitioner  for  the  purpose  of  dia.gnosis.  I  assume  he 
is  provided  with  an  ophthalmoscope,  stethoscope,  and  some 
ready  means  (in  the  absence  of  an  eesthesiometer)  of  testing 
the  degree  of  sensibility  of  different  regions  of  the  body  and 
determining  the  presence  of  angesthesia  or  analgesia. 

For  the  examination  of  the  ear  and  naso-pharynx  he  will 
require : 

An  aural  speculum  (a  Siegle's  speculum  will  also  be  of 
great  advantage). 

A  few  tuning  forks  (of  different  keys). 

A  Politzer's  inflator. 

A  few  Eustachian  catheters. 

A  small  bag  with  tubing  attached  to  fit  the  catheter. 

A  tongue  depressor. 

A  laryngeal  reflector. 

A  rhinoscopic  and  laryngeal  mirror. 

A  nasal  speculum. 
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Nasal  bougies. 

An  aural  syringe. 

Testing  the  Hearing. — For  testing  the  hearing  distance 
the  watch  may  be  used.  Few  practitioners  are  likely  to  have 
either  an  acoumeter  (Fig.  3)  or  a  Galton's  whistle.    Therefore 


Fig.  l.—Siegle's  Speculum. 

the  hearing  must  be  tested  by  the  watch.  The  distance  this 
latter  can  be  heard  with  a  normal  ear  should  be  noted,  say 
one  hundred  inches,  and  the  hearing  power  marked  as  y^^j  xfirj 
•gV,  tV>  s-nd  so  on.  The  fact  of  the  patient  being  able  to  hear 
general  conversation  at  a  dinner  table,  or  the  ticking  of  two 
clocks  in  the  same  room,  or  the  fact  of  his  hearing  better  in  a 
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railway  train,  should  be  noted.  He  should  be  tested  blind- 
folded, or  \)Y  the  surgeon  standing  behind  him,  and  he  should 
not  see  the  watch,  or  other  means  of  testing,  employed  as  it 
approaches  the  ear.  There  should  be  absolute  stillness  in  the 
room  in  which  the  examination  is  made.  The  direction  in 
which  the  hearing  is  most  acute  should  be  noted,  and  the  com- 
parative hearing  of  both  ears  accurately  recorded  at  the  time. 
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(See  Chapter  VIII.,  p.  426,  for  the  observation  of  Dr.  Alexander 
Og'ston  on  examination  of  the  heai^ing-;  also  his  remarks  on 
"touch"  deafness,  and  tinnitus  in  certain  cases  of  labyrinthine 
effusion.) 

History  . — The  following-  points  have  to  be  noted : 

Age. — Ascertain  the  patient's  ag-e. 

Ears  Affected. — If  the  deafness  occurs  in  one  or  both  ears. 

Tinnitus. — If  there  is  tinnitus  in  one  or  both  ears;  if  deaf- 
ness preceded  the  tinnitus,  or  vice  versa;  the  nature  of  the 


6! 


Fig.  3.— The  acoumeter  is  useful  for  testing  the  hearing  at  long  distances,  say  to- 
twenty  feet;  also  the  movable  plate  d  enables  us  readily  to  test  the  comparative  conduc- 
tivity to  sound  of  different  bony  points  about  the  ear.  Politzer's  acoumeter;  a  and  b,  semi- 
circular vulcanite  ends  of  pillar  for  forefinger  and  thumb;  h,  vulcanite  pillar;  c,  steel 
cylinder;  e,  e,  steel  lever  hammer;  /,  vulcanite  cheek  on  which  to  press  the  lever  hammer ; 
d,  brass  plate  at  end  of  steel  pin  (which  in  the  recent  instrument,  screws  into  the  vulcanite 
pillar  at  h,  and  can  be  moved  backward  and  forward  through  it;.  In  the  improved  acoume- 
ter the  vulcanite  pillar  and  check  plate  are  made  of  one  piece. 


tinnitus  when  heard  loudest;  if  constant,  or  if  it  disappears 
entirely  or  only  partially;  if  it  is  heard  loudest  at  night  and 
in  the  earlj^  morning;  if  it  is  affected  b}'  closure  of  the  meatus, 
or  by  pressure  anywhere. 

Ascertain  the  condition  of  the  patient's  health  before  the 
first  occurrence  of  the  tinnitus.  Has  the  sufferer  had  much 
night  nursing,  mental  worry,  over  mental  strain,  any  acute 
illness,  any  injury,  or  much  railway  travelling  ?  Is  he  subject 
to  gout  or  rheumatism  ?  Is  there  a  family'  history  of  deafness, 
and  can  either  gout  or  rheumatism  be  said  to  be  family  heri- 
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tag-es?  Is  he  subject  to  frequent  colds  in  the  head,  nasal 
catarrh,  or  has  he  habitually  a  relaxed  throat  ?  Is  the 
breathing-  through  the  nose  obstructed  ?  Does  he  habitually 
sleep  with  the  mouth  open  ?  Has  he  been  a  bather  in  sea 
water,  and  has  he  been  in  the  habit  of  diving-  ?  Does  he  suffer 
from  cold  feet  and  languid  circulation  ? 

Vertigo. — Has  he  attacks  of  vertig-o  and  what  is  the  nature 
of  these  ?  Are  they  attended  by  nausea  or  active  vomiting-  ? 
What  was  the  nature  of  and  under  what  circumstances  did 
the  first  severe  attack  of  vertigo  occur  ?  Is  there  pain  in  the 
head,  or  has  there  been  any  pain  in  the  region  of  the  ear  asso- 
ciated with  these  attacks  ?  Are  the  attacks  frequent,  and  is 
there  any  aggravation  in  the  severity  of  the  tinnitus  preceding- 
or  succeeding  them  ?  Are  there  any  attendant  ocular  or 
laryngeal  symptoms  ?  Has  the  patient  a  tendency  to  fall 
forward  or  to  either  side  ?     Do  the  attacks  ever  occur  in  bed  ? 

Other  Matters  of  Importance  Relating  to  the  Oeneral 
Health. — Does  the  patient  suffer  from  carious  teeth  or  dental 
neuralgia  ?  Has  he  had  any  chronic  or  severe  illness  ?  Are 
there  any  evidences  of  gross  changes  in  the  nervous  S3"stem 
anywhere  ?  Has  he  had  syphilis  ?  What  is  the  condition  of 
the  urine  and  what  the  habit  of  bowel  ? 

Examination  of  the  Ear. — This  involves — 

(1)  Careful  testing-  of  the  hearing  of  both  ears. 

(3)  Examination  of  the  meatus  with  the  speculum. 

(3)  Examination  of  the  membrana  tympani. 

(4)  Use  of  the  otoscope  and  determination  of  the  state  of 
the  Eustachian  tubes. 

(5)  Examination  with  the  tuning  fork. 

(6)  Examination  of  the  nasal  cavities  and  naso-pharynx. 
Examination  of  the  heart.  t 
Examination  of  the  retina.                             • 
Examination  of  the  urine. 

In  any  case  in  which  there  are  attendant  oculo  motor 
symptoms,  evidences  of  spinal  m3^opathies,  anaesthesia,  or 
hypertesthesia,  or  paralysis,  a  note  should  be  taken  of  these 
symptoms  and  the  patient  tested  for  an  associated  central 
or  peripheral  nerve  lesion. 

Before  referring  to  a  few  special  matters  of  detail  in  the 
steps  of  such  an  examination,  it  may  be  well  to  summarize  the 
points  it  serves  to  elucidate — 
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Light  thrown  on  the  Case  by  Prelimmary  Examination. 
— It  will  show  the  bearing-  which  the  occupation  and  habits  or 
g-eneral  health  of  the  patient  have  on  the  occurrence  or  the 
persistence  of  the  tinnitus.  It  will  indicate  the  probable  source 
of  the  tinnitus  in  a  local  (aural)  abnormal  condition,  or  in 
some  constitutional  or  systemic  affection.  The  examination 
of  the  ear  should  decide  the  character  of  any  local  condition 
which  is  most  likely  to  cause  the  tinnitus,  whether  in  the  ex- 
ternal, middle,  or  internal  ear,  or  possibly  in  two  or  all  of 
these  portions  of  the  organ  of  hearing-.  The  occurrence  of 
vertigo  and  its  relation  to  the  hearing  of  the  patient,  when 
taken  into  consideration  with  other  features  of  the  case,  and 
the  response  given  to  the  tuning  fork  (applied  in  the  proper 
manner)  Avill  help,  if  we  can  exclude  both  external  and  middle 
ear  affections,  to  locate  the  source  of  the  tinnitus  in  the  laby- 
rinth or  in  the  course  of  the  auditory  nerve.  The  fact  that 
there  is  normal  he-^-^ig,  though  tinnitus  be  present,  points  to 
some  extra-aural  source  of  the  symptom,  not  infrequently  to 
be  found  either  in  an  increase  or  diminution  of  vascular  tension 
or  abnormal  state  of  the  turbinate  bodies. 

The  associated  symptoms — tinnitus,  deafness,  vertigo,  and 
nausea — may  prett^^  surely,  though  not  certainly,  be  taken  as 
evidence  of  Meniere's  affection.  It  must  be  remembered  that 
this  same  group  of  s^-mptoms  may  be  due  to  an  intra-tyrapanic 
g-rowth,  or  may  be  attendant  on  a  cerebral  apoplex}^  or  tumor, 
though  in  the  latter  case  we  should  most  likely  have  con- 
tirmatory  evidence  in  correlative  affections  of  the  parts  sup- 
plied by  other  cranial  nerves,  or  some  peripheral  nervous 
lesion  which  would  assist  us  in  localizing  the  centi*al  one.  A 
tinnitus  in  a  case  in  which  the  hearing-  is  not  affected  will  at 
once  indicate  the  necessity  for  a  cardiac  examination.  It  may, 
for  instance,  be  associated  with  general  anaemia,  and  the  at- 
tendant h£emic  murmurs  will  help  to  explain  the  cause  of  the 
tinnitus  as  being  located  in  the  vessels  of  the  lab^-rinth.  An 
inefficient  systole  and  the  frequent  attendant  irregularities  of 
rhythm,  are  not  uncommonly  found  in  these  cases  of  over- 
worked and  worried  men  and  women.  Here  a  "pulsating" 
tinnitus,  such  as  that  I  referred  to  in  my  own  case,  is  occa- 
sionally complained  of,  always  worse  on  first  lying  down  at 
night  or  on  awaking  in  the  morning-,  and  frequently  disap- 
pearing during-  the  daytime.     Such  a  tinnitus  may  be  ma- 
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terially  modified  or  altered  by  pressure  made  under  the  ear, 
behind  the  condyle  of  the  jaw,  or  over  the  vertebral  artery  in 
the  suboccipital  space.  Again,  both  aortic  and  mitral  in- 
sufficiency are  attended  at  times  by  tinnitus.  Also,  a  tinnitus 
with  unimpaired  hearing-  is  often  present  (generally  the  sound 
being  of  a  low  hissing  or  rustling  character)  in  slight  catarrhal 
conditions  of  the  naso-pharynx  in  which  the  respiration  through 
the  nose  is  obstructed,  especially  at  night,  when  the  patient 
has  a  tendency  to  sleep  with  the  mouth  open.  The  same  may 
be  said  of  cases  in  which  we  find  slight  congestion  and  hyper- 
trophic enlargements  of  the  turbinate  bodies. 

The  exploration  of  the  nose  is  absolutely  necessary  in  every 
case  of  tinnitus,  save  those  in  which  the  cause  is  obvious,  as 
in  the  case  of  a  foreign  body  in  the  meatus.  And  even  in 
gross  middle  ear  changes  we  may  find  the  key  to  their  causa- 
tion in  abnormalities  of  the  nasal  septum  or  the  turbinate 
bodies.  In  a  similar  manner  our  diagnosis  will  be  assisted  or 
verified  by  a  careful  examination  of  the  naso- pharyngeal  and 
palato-pharyngeal  regions.  The  presence  of  adenoid  growths, 
thickening  of  the  pharyngeal  tonsil,  generally  relaxed  states 
of  the  mucous  membrane,  hj^pertrophied  tonsils,  follicular 
engorgements  and  hypertrophies,  paretic  conditions  of  the 
palate  muscles — all  will  help  to  throw  light  on  the  cause  of 
the  tinnitus. 

Details  of  Examination.— We  may  now  with  advantage 
enter  more  particularly  into  the  details  of  the  examination  of 
a  patient  sufiering  from  tinnitus. 

Having  taken  the  history  of  the  case  as  already  described, 
we  proceed  to  examine  the  ears. 

1.  We  test  the  hearing  power  of  both  ears  carefully. 

2.  Speculum. — We  examine  with  the  speculum  the  meatus 
and  membrana  t^anpani — the  meatus  for  foreign  bodies,  ceru- 
men, dead  epithelium,  goutj^  discharge,  mycosis,  exostosis  and 
hyperostosis,  poh-pus,  inflammator.y  states;  the  tympanic 
membrane  for  evidences  of  displacements,  thickening,  rigidity, 
collapse,  cohesions,  perforations,  polypus  (intra-tympanic 
growths  and  discharges). 

Otoscope  (I  adhere  to  thi^  name  originally  given  to  the 
auscultation  tube,  though  some  authorities  justly  object  to  this 
tube  being  so  called). — With  the  otoscope  we  corroborate  our 
examination  of  the  tympanic  membrane  with  the  speculum. 


344 


Subjective  Noises  in  the  Head  and  Ears. 


determining  the  degree  of  patency  of  the  Eustachian  tube, 
the  response  of  the  membrana  tyinpani  to  inflation  by  Val- 
salva's method,  and  noting  the  nature  of  the  sound  heard 
with  the  otoscope,  viz.,  whether  indicative  of  dryness  or  mois- 
ture, or  conveying  the  comparativeh'  loud  and  sudden  flap 
sound  of  the  collapsed  drum  head.  "VVe  may  at  the  same  time 
verif}'  doubts  as  to  the  presence  of  a  minute  perforation,  the 
patency  of  the  Eustachian  tubes,  the  effects  on  the  hearing 


Fig.  4. 
Figs.  4,  5,  5a.— Aural  Speculum  and  Tuning  Forks. 


Fig.  'aa. 


and  the  tinnitus  from  inflation  of  the  tympanum  with  air,  by 
the  use  of  Politzer's  bag. 

3.  Tuning  Fork. — We  test  the  patient  with  the  tuning 
fork.  We  have  already  decided  with  tlie  acoumeter  or  watch 
whether  the  vibrations  of  sound  are  conveyed  through  the  air, 
or  only  conducted  through  the  cranial  bones  b}"  contact  of  the 
sounding  body  with  these.  We  contrast  relatively  with  tun- 
ing forks  of  different  pitch,  the  perceptive  power  of  the  ears, 
comparing  also  the  point  of  cessation  of  the  perception  of  the 
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abnormal  witli  the  normal  ear.  We  try  the  tuning-  fork 
placed  on  the  summit  of  the  head  and  over  and  behind  the 
auricle,  with  the  meatus  open  and  closed.  We  ascertain  if 
closure  of  the  meatus  influences  the  intensity  of  the  sound. 
Such  an  examination  assists  materially  our  diagnosis.  Its 
importance  is  based  on  certain  acoustic  facts: 

1.  A  tuning-  fork  placed  on  the  head  of  a  person  with  per- 
fectly normal  hearing  is  heard  equally  well  in  both  ears. 

2.  Closure  of  either  meatus  intensifies  and  appears  to  bring- 
the  sound  to  the  ear  thus  closed  and  to  concentrate  it  in  this 
ear.  In  the  case  of  cerumen  in  the  meatus,  or  mucus  in  the 
cavity  of  the  tjuiipanum,  or  other  simple  cause  preventing-  the 
exit  of  the  vibrations  through  the  outer  ear,  the  sound  is 
heard  loudest  in  the  deaf  ear  previous  to  closure  of  the 
meatus,  which  act  influences  it  but  little,  if  at  all. 

In  the  case  of  labyrinthine  deafness  the  sound  of  the  tuning 
fork  may  be  heard  in  both  ears,  but  it  is  g-enerally  of  unequal 
intensit}'.  It  may  be  heard  but  faintly  or  not  at  all  in  one  ear, 
and  closure  of  the  meatus  makes  little  difference,  in  fact 
g-enerally  lessens  the  sound.  Advanced  auditory  nerve  deaf- 
ness prevents  either  acoumeter,  watch,  or  tuning  fork  being- 
heard  when  placed  on  the  bones  of  the  head.  They  still  may 
be  heard  in  some  cases  through  the  teeth. 

There  are,  however,  exceptions  to  these  phenomena.  One 
could  multiply  indefinitelj^  the  deviations  from  the  usual  re- 
sponses to  the  tuning-fork  test  in  normal  ears,  and  in  cases  of 
middle  and  internal  ear  deafness.  For  example,  a  little  time 
since  this  curious  case  came  under  my  observation.  A  gentle- 
man aged  fifty -five  had  for  some  years  gradually  been  growing- 
deaf.  He  had  been  under  different  aural  surgeons.  There 
was  deafness  of  both  ears  with  constant  tinnitus,  like  "  the 
blowing  of  steam."  The  watch  was  not  heard  in  either  ear  on 
contact;  the  sound  of  three  different  tuning  forks  was  not 
heard,  but  the  vibrations  were  "  felt  in  the  head  "  when  any 
one  of  the  three  was  placed  on  any  part  of  it.  The  acoumeter 
was  heard  faintly  on  the  mastoid.  Yet  this  g-entleman  de- 
clared that  he  could  tell  the  inner  from  the  outer  portion  of  a 
target  in  rifle  practice  when  the  bullet  struck  it.  I  laid  the 
tuning  fork  on  the  mastoid  where  the  acoumeter  was  heard, 
but  no  note  or  sound  was  distinguished. 

But  though  there  are  exceptions  to  the  usual  responses  to 
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the  tuning-fork  test,  in  arriving  at  a  diagnosis  we  may  be  in- 
fluenced by  these  results. 

1.  The  vibrating  tuning  fork  is  heard  at  a  given  distance 
and  for  a  given  duration  of  time  eciually  well  in  both  ears 
Avhen  held  in  front  of  the  meatus — both  ears  are  probably 
affected  alike. 

2.  It  is  heard  equally  well  in  both  ears  when  placed  on 
different  parts  of  the  head — conduction  is  equally  good  in 
both  ears. 

3.  It  is  heard  better  in  one  ear  than  the  other  when  it  is 
placed  on  the  head,  the  meatus  of  both  ears  being  open.     That 


Fig.  6.— Duplay's  Nasal  Speculum. 


ear  in  which  it  is  heard  loudest  may  be  the  deaf  ear  (generally 
when  there  is  some  impediment  or  accumulation  in  the  cavity 
of  the  tympanum,  as  mucus),  or  it  is  the  better  hearing  ear 
when  generally  there  are  in  the  other  ear  some  grave  middle 
ear  or  labyrinthine  changes.  Sometimes,  in  this  latter  case, 
closure  of  the  meatus  makes  little  difference,  or  the  tuning 
fork  is  then  heard  less  loud. 

4.  It  is  heard  faintly  in  both  ears  and  closure  makes  no 
difference  or  deadens  the  sound.  The  labj-rinth  is  affected 
with  probably"  gross  middle  ear  changes,  ankyloses,  stapedial 
fixation,  etc. 

5.  It  is  not  heard  in  one  ear  either  (a)  in  front  of  meatus, 
or  Qi)  on  the  bones  of  the  cranium.  The  labyrinth  of  that  ear 
is  generally  affected. 
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6.  It  is  not  heard  in  either  ear  in  similar  situations  and 
positions— g-enerally  both  labyrinths  are  affected. 


Fig.  7.— Cress  well  Baber's  Nasal  Retractor.         Fig.  8.— Frankel's  Nasal  Speculum. 

The  Nose.— We  next  proceed  to  explore  the  nose.    For  this 
purpose  we  employ   a  Duplay's,  Thudichum's,  or   Frankel's 


Fig.  9.— Thudichum's  Nasal  Speculum. 


Fig.  10.— Modification  by  Lennox  Browne, 
for  self-retention. 


speculum  (Figs.  6,  8,  9).     Duplay's  will  be  found  the  best  to 
use  in  ordinary  practice  (Fis*.  6). 
XI— 23 
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We  examine  the  septum  for  any  tumor,  skin  exostosis  or 
deviation;  the  turbinate  bones  for  hypertrophy,  growths, 
tumors,  erections,  or  adhesions. 

A  careful  investigation  of  the  nares  should  be  made  and 


Fig.  II.— ZaufaPs  Rhinoscopic  Mirror. 


the  condition  of  the  mucus  membrane  as  well  as  the  character 
of  any  secretion  noted.  This  will  include,  in  some  cases,  an  ex- 
amination of  the  posterior  nares  with  the  rhinoscopic  mirror 
(Fig-.  11),  or  with  the  finger. 


Fig.  12. — Zaufal's  Nasal  Speculum,  with  electrical  illumination. 

Throat. — Having  thus  satisfied  ourselves  as  to  the  possible 
source  of  any  reflex  excitation  in  the  nasal  cavities,  or  any 
direct  influence  on  the  ear  that  might  be  consequent  upon 


Fig.  13.— Palate  Lever,  American  patent,  as  modified  by  Mr.  Cresswell  Baber. 

nasal    obstruction    or  stenosis,  we   proceed  to  examine  the 
mouth  and  pharynx. 

Mouth  and  Pharynx.— li\  the  mouth,  carious  teeth  are 
taken  note  of,  while  in  the  phaiynx  the  condition  of  the  tonsils, 
the  state  of  the  pharyngeal  wall  and  the  tonicity  of  the  pala- 
tal muscles  in  phonation,  are  determined. 


Subjective  Noises  in  the  Head  and  Ears.  349 

Heart  and  Vascular  System.— In  all  cases  of  migraine, 
syncope,  or  an}'  vertiginous  affection  accompanied  by  tinnitus, 
the  heart,  the  great  vessels  and  the  conditions  of  the  radial 
pulse  should  be  examined. 

The  Nervous  System.— Roughly  speaking,  this  first  survey 
will  include  examination  of  the  knee  and  ankle  reflexes;  the 


Fig.  14.— Tongue  Depressor  and  Lip  and  Cheek  Retractor. 

condition  of  the  retina;  oculo-motor  symptoms;  sig-ns  of 
paresis  or  motor  disorders,  hyperassthesia  or  anaesthesia; 
affections  of  the  nerves  of  special  sense;  contractions,  contrac- 
tures or  spasms,  atrophic  muscular  chang-es;  localized  neural- 
gia; hallucinations;  reflex  neuroses;  vaso-motor  disturbances; 
pain  (its  seat  and  character). 


CHAPTER  .III. 

DIFFERENTIAL  DIAGNOSIS. 

Having  thus  briefly  enumerated  the  steps  necessary"  to  pass 
the  patient  through  in  examining"  the  ear,  and  having  searched 
for  any  extra-aural  causes  of  tinnitus,  we  are  in  a  position  to 
approximately  determine  the  class  or  classes  under  which  we 
include  the  particular  case  before  us.  It  is  difficult  in  many 
cases  to  do  this  accurately  and  with  confidence,  but  in  a  very 
large  number  of  patients  we  can  come  sufRciently  near  the 
reference  of  the  individual  case  before  us  to  a  special  class,  or 
it  maA^  be  the  border-land  of  two  distinct  classes  of  tinnitus, 
to  enable  us  to  give  a  correct  prognosis  of  the  chances  for  or 
against  recovery,  and  to  indicate  the  correct  line  of  treatment 
to  be  pursued.  To  return  to  the  etiological  classification  I 
have  tentatively  laid  down,  we  may  recapitulate  the  grounds 
on  which,  by  such  an  examination,  we  include  this  or  that  case 
under  any  of  these  heads. 

Class  1  (see  p.  333  for  differential  classification).  Most  of 
those  who  would  come  under  Class  1  are  likely  to  have  some 
evidence  of  the  implication  of  the  other  nerves  of  sense  in  re- 
flex disturbances,  in  muscular  paresis,  cutaneous  ana?sthesia 
or  hypera^sthesia,  or  in  oculo-motor  symptoms  and  pupillary 
changes.  Such  causes  as  apoplexies,  effusions,  thrombi,  or 
cerebral  lesions,  acting  by  inhibition,  are  most  likel}^  to  reveal 
themselves  in  objective  signs  in  the  parts  in  correspondence 
or  associated  with  these  cerebral  centres.  It  is  probable  that 
in  such  reflected  excitations  we  have  an  explanation  of  a  tin- 
nitus without  deafness,  as  in  cases  of  dental  caries,  dental  peri- 
ostitis with  neuralgia,  spinal  tabes,  uterine  disorders,  as  ver- 
sions and  flexions,  and  in  the  functional  sexual  disorders  of 
the  menopause  or  pregnancy  (though  in  the  latter  it  is  more 
often  to  be  attributed  to  arterial  tension  and  ha^mic  changes). 
Class  2.  We  may  expect  to  find  similar  symptoms  to 
those  referred  to  in  Class  1  with  more  direct  evidence  of  a  le- 
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sion  or  excitation  in  tlie  auditory  nerve  itself.  In  liyperaesthe- 
sia,  the  hyper-sensitiveness  and  pain  attendant  upon  certain 
sounds,  as  pointed  out  in  the  peculiar  case  (page  334),  I  have 
alreadj'  referred  to,  though  there  may  be  normal  acuteness  of 
hearing;  in  traumatism,  the  history  of  some  injur^^,  as  a  blow 
on  the  ear,  a  railway  collision,  a  nasal  fracture;  in  sclerosis 
and  atrophy,  the  absolute  deafness  and  the  negative  response 
to  the  watch  or  tuning  fork,  even  by  conduction,  added  to  the 
history  of  pre-existing  aural  symptoms  and  progressive  deaf- 
ness or  possibly  vertigo;  in  irritation  of  the  vaso-motor  cen- 
tre, vaso-motor  disturbances  of  the  labyrinth  due  to  reflected 
excitations  arising  in  the  spinal  cord  or  in  the  nuclei  or 
branches  of  the  fifth  nerve  {vide  page  410),  with  all  their  evi- 
dences, in  spinal  neurosis,  spinal  and  ganglionic  irritation,  oculo- 
motor symptoms,  visual  disturbances,  gastric  crises,  headache, 
possibly  thyroid  changes,  flushings  of  the  face,  eruption  of  the 
wisdom  teeth,  dental  neuralgia  and  associated  dental  atfec- 
tions,  ocular  and  laryngeal  migraine. 

Urine  of  low  specific  gravity,  with  a  radial  pulse  of  high 
tension,  albuminous  urine  or  that  charged  with  excess  of  uric 
acid,  the  characteristic  ursemic  complications  with  the  associ- 
ated altered  blood  of  pregnancy,  require  only  to  be  remem- 
bered as  coming  under  this  class  to  secure  their  detection  on 
examination. 

In  Class  3  we  confront  more  clearly  local  causes  of  the  tin- 
nitus. Such  peripheral  auditoiy  nerve  excitations  are  usually 
associated  with  some  abnormal  states  of  the  middle  ear  or  the 
membrana  tympani.  These,  in  a  case  of  diminution  of  laby- 
rinthine pressure  from  changes  in  the  perilymph  or  endolymph 
with  accompanying  rigidity  of  the  round  membrane  or  fixa- 
tion of  the  stapes,  have  most  frequently  as  their  consequences, 
tinnitus,  deafness  with  vertigo,  and  often  nausea.  The  ossic- 
ula  frequently  are  involved,  the  joints  are  ankylosed,  the 
membrane  is  fixed,  its  pockets  are  altered  in  shape;  the  mal- 
leus is  sharply  defined,  or  if  the  case  be  an  old  one  Its  head 
alone  is  visible,  the  normal  division  of  the  membrane  into 
pockets  is  absent,  the  pyramid  of  light  is  either  blurred  or  im- 
perceptible, and  the  membrane  may  have  lost  its  translucent 
look.  But  at  other  times  this  is  not  so,  and  with  clear  evi- 
dence from  the  tuning  fork  and  acoumeter  that  the  auditory 
nerve  is  affected,  the  membrane   preserves  its  translucency, 
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and  there  is  but  little  deviation  from  the  natural  appearances. 
Then  there  are  the  cases  in  which  a  fair  degree  of  hearing-  is 
preserved,  and  still  we  have  tinnitus  and  possibly  vertigo 
superadded.  There  may  or  may  not  be  local  evidences  of 
gross  middle-ear  changes.  Here  we  at  once  suspect  vascular 
tension,  increase  or  diminution  of  blood  pressure,  and  we 
search  for  evidence  of  organic  cardiac  changes  or  altered 
states  of  the  circulatory  fluid  in  anaemic  or  hypereemic  condi- 
tions. The  urine  requires  to  be  carefully  tested,  and  such 
toxic  states  as  are  likely  to  influence  vascular  tension  may  be 
detected.  Such  toxic  or  htemic  sources  of  tinnitus  are  fre- 
quently the  forerunners  of  deafness  and  the  occurrence  of 
Meniere's  symptoms  following  on  extravasations  and  apo- 
plexies. Aural  vertigo  rarely  occurs  without  the  associated 
"  noise  in  the  ears."  The  first  attack  may  occur  suddenly  and 
without  previous  warning,  but  generally  there  has  been  some 
pre-existing  tinnitus  with  impairment  of  hearing. 

Class  3.  Peripheral  lesions  in  the  labyrinth  are  often  at- 
tended with  loud  noises,  and  not  infrequently  the  patient  will 
describe  two  or  three  different  kinds  of  noise,  one  of  which  is  a 
musical  tone  or  note.  But  we  look  in  vain  in  these  cases,  as 
distinguished  from  those  in  Classes  1  and  2,  for  any  evidence  of 
serious  cerebral  complications  or  such  causes  as  uraemia,  an- 
aemia, or  pregnancy.  Gout  and  rheumatism  occasionally  may 
cause  tinnitus,  but  this  symptom  is  associated  with  evidence 
of  gouty'  changes  in  the  meatus  or  on  the  membrane,  and  the 
uric  acid  diathesis  is  manifested  b^^  the  evidences  of  gout  else- 
where in  the  body,  and  the  presence  of  free  uric  acid  in  the 
urine.  A  pasty  meatus,  shedding  of  epithelium,  and  possibly 
a  slight  discharge  are  often  seen  in  such  gout^"  cases.  Also  we 
may  find  on  inspection  that  some  cretaceous  deposits  have  oc- 
curred, which  are  seen  as  irregular  white  coatings  on  the 
membrane.  Such  cretaceous  masses  I  have  occasionally  ob- 
served in  gouty  patients  (there  are  some  typical  representa- 
tions in  the  author's  "Atlas  of  Diseases  of  the  Membrana 
Tj^mpani").  I  must  say  that  in  mj  experience  I  have  rarely 
found  tinnitus  and  deafness  (arising  from  changes  in  the  mid- 
dle ear)  as  a  result  of  syphilis.  This  is  not  so  true  in  the  case 
of  the  labyrinth.  If  thej'-  are  caused  by  specific  disease  there 
are  other  signs  of  syphilis  present,  most  probabl^^  in  the  skin 
or  palate,  and  pharynx,  or  the  nose,  and  there  is  the  history 
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of  a  past  syphilitic  attack.  Mere  reflected  disturbances  of  the 
labyrinth  which  arise  in  uterine  disorders,  during-  preg-nancy, 
in  various  forms  of  dyspepsia,  hepatic  cong-estion,  flatulent 
distention  of  the  bowel,  or  in  various  visceral  neuroses,  obvi- 
ously form  but  one  of  the  groups  of  symptoms  which  are  met 
with  in  such  conditions.  More  particularly  has  it  to  be  re- 
membered that  tinnitus  has  its  possible  orig-in  in  dental  irrita- 
tion, in  astig-matism  and  associated  asthenopia,  in  nasal  turbi- 
nate abnormalities,  since  such  starting--points  of  excitation 
are  specially  apt  to  be  overlooked.  This  remark  applies  more 
particularly  to  the  nose.  In  every  case  of  tinnitus  the  septum 
and  turbinate  bones  have  to  be  carefully  explored.  In  many 
instances  it  will  furnish  an  explanation  of  the  aural  condition. 

Class  4.  Here  we  realize  a  source  of  tinnitus  which  has 
its  direct  orig-in  rather  in  a  muscle  than  in  a  nerve.  Obvi- 
ously, any  abnormal  action  of  the  tensor  tympani  or  stape- 
dius, causing-  increase  or  diminution  of  pressure  and  alteration 
in  the  equilibration  of  the  labyrinthine  fluid  may  start  a  tin- 
nitus. Remembering-  this,  we  must  not  omit  to  seek  for  the 
starting--point  of  the  mischief  in  some  direct  or  reflected  irri- 
tation in  the  facial  or  fifth  nerve.  It  is  not  necessary  in  such 
cases  that  we  should  find  any  indication  of  an  affection  of  the 
middle  ear  or  the  labyrinth.  Thus  the  hearing-  may  be  but 
slig-htl^'-  affected,  or  on  the  other  hand,  the  influence  on  the 
muscles  may  be  caused  by  g-radual  chang-es  in  the  mucous 
membrane  of  the  tympanic  cavity  and  the  ossicular  lig-aments, 
with  accompanying-  chang-es  in  the  mobility,  position,  shape, 
and  consistency  of  the  membrane.  If  these  latter  are  present 
they  will  be  visible  with  the  speculum. 

Under  Class  5  we  find  the  commonest  causes  of  tinnitus, 
both  with  and  without  deafness.  Both  in  this  and  in  the  last 
g-roup  we  may  have,  in  the  tympanic  membrane  in  its  displace- 
ment and  obliteration  of  its  seg-ments,  rig-idity  and  immobility, 
or  in  varying-  deg-rees  of  collapse,  the  consequences  of  chronic 
catarrhal  attacks,  evidence  of  gross  chang-es  in  the  middle 
ear,  which  are  associated  Avith  ankylosis  of  the  ossicles  and 
fixation  of  the  stapes.  The  patient  will  often  complain  of  in- 
ability to  join  in  g-eneral  conversation  in  society,  ma^'  hear 
better  in  a  railway  train  or  omnibus  (Paracusis  Willisii),  and 
cannot  synchronously  distinguish  two  distinct  tones,  as,  for 
instance,  the  ticking  of  two  clocks  in  the  same  room.     On 
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watching-  the  membrane  when  Valsalva's  method  is  practised, 
it  may  not  in  the  least,  or  but  very  slightly,  yield  on  inflation. 
The  cone  of  light  is  but  little  altered,  or  we  may  detect  but 
the  slightest  movement  of  either  pocket  with  Siegie's  specu- 
lum. On  the  other  hand  the  membrane  may  appear  thinner 
than  normal,  the  malleus  may  be  altogether  displaced,  so  as 
to  give  the  appearance  of  one  large  pocket  which  is  blown 
bladder-like  out  on  inflation.  But  it  by  no  means  follows  that 
such  pathological  signs  must  he  present,  even  thoug-h  there 
be  considerable  impediment  in  the  Eustachian  tube  from  im- 
prisoned secretion,  collapsed,  walls,  stenosis,  or  obstruction 
from  other  cause.  Slig-ht  deviation  from  the  normal  position 
and  translucency  of  the  membrane  may  be  detected,  but  it  is 
only  on  listening  with  the  otoscope  to  the  inflation  of  the 
tympanum,  and  by  careful  observation  of  the  membrane 
through  Siegie's  speculum,  that  we  are  enabled  to  discover 
obstruction  or  collapse  of  the  Eustachian  tube.  Examination 
of  the  nose  and  throat  may  g"ive  the  clue  to  the  interference 
with  the  tympanic  ventilation.  In  the  nose,  spurs  or  devia- 
tion of  the  septum,  enlarged  turbinates,  hypertrophic  mucous 
membrane,  polypus,  rhinolith  (both  the  latter  rarely);  in  the 
throat  relaxed  and  feeble  palatal  muscles,  cong-estion  of  the 
palato-pharyng-eal  mucous  membrane,  generally  with  elon- 
g"ated  uvula,  tonsillar  hypertrophj^,  adenoid  growths,  are 
among-  the  more  frequently  occurring  and  accompanying  con- 
ditions which  explain  the  Eustachian  interferences,  and  ac- 
count for  the  altered  relations  of  the  air  in  the  tympanum  to 
the  blood  in  its  vessels,  as  well  as  the  pathological  conditions 
of  the  vessels  themselves. 

In  Class  6  I  have  included  those  more  serious  middle-ear 
complications  which  follow  upon  disease  of  the  arterial  tissues 
— local  apojjlexies,  extravasations  of  blood,  lymph  exudations, 
congestion  of  the  venous  sinuses,  arising  from  pressure  or 
from  cardiac  diseases. 

To  it  also  we  refer  those  noises  arising  from  obstructed 
pulmonic  circulation  and  deficient  oxyg-enation.  There  are 
those  more  serious  inflammations  of  the  mastoid  and  petrous 
portions  of  the  temporal  bone,  which  lead  to  both  exudations' 
and  suppuration.  The  recognition  of  such  states  is  not  gen- 
erally difficult.  A  careful  examination  of  the  tympanum 
with  the  speculum,  showing  possibly  intra-tympanic  growths. 
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granulations,  or  polypi,  and  the  presence  of  a  fetid  discharg-e 
will  at  once  arouse  suspicion  of  a  deeper-seated  cause  for  the 
pain,  giddiness,  or  tinnitus,  than  that  recognizable  with  the 
speculum. 

Pain,  tenderness,  and  fulness  over  the  mastoid,  with  projec- 
tion of  the  auricle,  will  generally  be  present  when  there  is 
threatening  of  mastoid  abscess;  pain  more  violent  and  diffused 
over  the  head,  possibly  pupillary  changes,-  optic  neuritis,  ten- 
dency to  delirium  and  secondary  lung  complications,  if  the 
disease  has  extended  deeper  and  has  involved  the  petrous  por- 
tion of  the  temporal  hone,  or  has  possibly  implicated  the  lat- 
eral sinus. 

The  causes  of  tinnitus,  included  in  Class  7,  are  easily  dis- 
covered, and  hence  the  greater  need  for  their  being  the  first 
sought  for  and  not  overlooked.  It  may  not  be  amiss  to  say 
a  few  words  on  each  of  these  outer-ear  sources  of  tinnitus. 
Inflammation  and  abscess  are  easily  recognized  by  the  local 
symptoms  of  pain,  severe  heat,  throbbing,  swelling  and  oc- 
clusion of  the  meatus,  tinnitus,  and  deafness.  Such  inflamma- 
tion and  abscess  may  lead  to  inflammation  of  the  membrana 
tympani  and  perforation  of  it.  These  acute  perforations  are 
frequently  attended  \)\  severe  pain  and  loud  tinnitus.  They 
may  be  seen,  if  viewed  through  the  speculum,  to  pulsate. 
Hecurrent  furunculi  occur  frequently  in  the  meatus,  associated 
with  otomycosis.  Such  inflammatory  conditions  frequently 
have  a  miasmatic  origin.  (I  have  elsewhere  discussed  fully 
the  bacteriological  relations  of  outer  and  middle  ear  inflam- 
mations.    "Lancet,"  July  27th,  August  3d,  1889.) 

The  rains  of  spring,  low-lying  and  damp  localities,  and  all 
depressing  influences  tend  to  favor  the  formation  of  such 
furuncles,  and  auto-inoculation  to  cause  their  recurrence. 

It  has  to  be  urgently  insisted  on  that  all  such  abscesses 
and  furuncles  demand  as  careful  attention  in  their  departure 
as  during  their  more  acute  and  active  stages.  Dead  debris  of 
purulent  collections,  epithelium,  or  cerumen,  are  apt  to  be  left 
"behind  and  cau^e  chronic  irritation  in  the  ear  passage,  and 
may  possibly  lead  to  the  occurrence,  of  aspergillus  or  perfora- 
tion of  the  membrane.  This  caution  is  the  more  necessary  if 
the  attack  is  attended  by  middle-ear  inflammation  and  per- 
foration of  the  drum-head.  A  persistent  tinnitus  may  be  the 
consequence,  which  a  little  local  attention  will  remove.     Take 
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such  a  case  as  the  folio wmg- :  A  lady,  aged  sixty,  was  brought 
to  me  suffering-  from  these  symptoms.  A  most  distressing 
tinnitus,  "  like  a  steam  engine,"  was  heard  almost  entirely  in 
the  left  ear,  through  which  she  complained  "  shooting  pains 
occasionally  darted."  There  had  been  deafness  of  the  right 
ear  since  childhood.  She  suffered  occasionally  from  attacks 
of  giddiness.  The  acoumeter  was  heard  at  less  than  two 
inches,  and  the  watch,  not  on  contact.  The  meatus  contained 
a  plug  of  cermnen,  the  removal  of  which  caused  but  a  little 


Fig.  15.— Aural  Syringe  and  Spout.    This  will  be  found  a  useful  and  powerful  syringe. 

difference  in  the  hearing-.  On  exposure  of  the  membrane,  an 
old  perforation  was  seen  in  Schrapnell's  membrane,  and  there 
were  evidences  (with  Siegle's  speculum)  of  long-standing  con- 
tractions and  adhesions.  In  the  left  ear  the  hearing  was  bet- 
ter than  in  the  right,  the  watch  being  heard  well  on  contact. 
In  the  meatus  was  a  plug  of  cerumen  and  dead  cuticle  which 
was  very  difficult  to  remove.  This  was  pressed  down  on  the 
drum-head,  the  walls  of  the  passage  being  in  an  inflamed  and 
irritable  condition.  When  the  meatus  was  cleared  and  the 
tympanum  inflated,  she  heard  the  Avatch  at  four  inches  well, 
and  the  acoumeter  at  fifteen  feet.     Her  tinnitus  was  gone.     I 
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merely  mention  the  case  to  show  that  it  is  possible  to  overloolc 
such  simple  causes  of  deafness,  g-iddiness,  and  tinnitus. 

Eczema  of  tlie  meatus,  especially  of  the  gouty  type,  which 
is  started  by  irritation  of  its  walls,  may  be  the  sole  cause  of 
the  tinnitus,  and  is  frequently  incurred  by  the  entang-lement. 
of  the  desquamated  pai^ticles  of  cuticle  in  cerumen  and  dis- 
charg-e  which  clog-  the  lumen  of  the  meatus  and  impinge  on 
the  membrane.  Both  exostosis  and  hyperostosis  may  set  up 
a  tinnitus  by  the  irritation  they  cause.  But  it  is  rare  to  find 
these  as  a  sole  cause  of  tinnitus,  and  they  are  frequently  pres- 
ent without  it. 

More  often  we  can  trace  the  occurrence  of  the  noise  to 
associated  middle-ear  catarrhal  conditions,  a  gouty  diathesis,. 
or  some  Eustachian  obstruction.  In  gouty  patients  there  is. 
at  times  a  distinct  neurotic  exaggeration  of  symptoms  which 
includes  a  dwelling  on,  and  morbid  apprehension  of  any  tin- 
nitus that  may  be  present.  Over  indulgence  in  alcoholic  drink 
and,  possibly,  excess  of  tobacco  smoking,  contribute  to  in- 
crease the  loudness  and  intensification  of  such  noises.  It 
must  suffice  to  refer  to  otha?matoma  (a  sanguineous  effusion 
of  blood  from  the  perichondrium  investing  the  cartilage  of 
this  auricle — insane  ear)  as  a  cause  of  tinnitus,  inasmuch  as 
its  etiolog}^  and  pathology  demand  separate  treatment.  The 
nature  of  this  affection  I  have  fully  discussed  and  illustrated 
elsewhere,  both  in  the  "  Atlas  of  Diseases  of  the  Tympanum  " 
and  the  "  Practitioner's  Hand-Book  of  Diseases  of  the  Ear." 

Of  the  therapeutical  sources  of  tinnitus,  the  only  one  I 
propose  to  delay  over  is  quinine.  That  a  temporary  tinnitus, 
deafness,  and  giddiness  follows  on  the  prolonged  use  of  large 
doses  of  quinine  is  well  known.  At  times  this  amounts  to 
that  condition  known  as  quinine  intoxication.  I  knew  of  one 
instance  in  which  an  officer,  appearing  on  parade  shortly  after 
some  large  doses  of  quinine,  so  nearly  approached  the  condi- 
tion of  a  drunken  man  that  he  was  placed  under  arrest  on  a 
charge  of  inebriety.  I  have  elsewhere  instanced  the  case  of 
a  man  on  whom  I  was  making  some  experiments  in  1868  in 
estimating  the  quantit}^  of  the  alkaloid  quinia  excreted  by 
the  kidneys.  In  this  case  a  dose  of  thirty  grains  of  quinia 
was  followed  by  partial  deafness  and  a  tinnitus  which  never 
quite  disappeared.  Burnet  insists,  and  with  this  view  I  quite 
agree,  that  in  most   of   the  cases  in  which  any  permanent 
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effects  have  been  noticed  as  following  the  use  of  quinine,  there 
have  been  other  causes  present  quite  sufficient  to  account  for 
the  tinnitus  or  deafness  independent  of  the  quinine.  Still  the 
fact  that  quinine  can  produce  aural  disturbances  of  function, 
and  that  man}'  of  those  who  have  taken  quinine  in  large 
quantities,  complain  of  tinnitus  and  deafness,  added  to  the 
possibility  of  its  producing"  a  congestive  state  of  the  vessels  of 
the  labyrinth,  independently  of  its  irritating  effect  on  the 
hearing  centre,  is  sufficient  to  point  to  quinine  as  a  probable 
and  predisposing  cause  of  tinnitus. 


CHAPTER  TV. 

PROGNOSIS. 

It  has  to  be  confessed  that,  in  the  present  state  of  our 
knowledge,  it  is  difficult,  in  defining-  the  grounds  on  which  we 
arrive  at  a  prognosis  in  cases  of  tinnitus  aurium,  to  follow  the 
lines  of  the  classification  that  have  been  suggested.  Yet  that 
attempt  at  a  differentiation  of  the  causes  of  tinnitus  may  be 
of  use  in  confining  the  proposed  therapeutical  steps  to  certain 
clinical  and  pathological  conditions  which  ma^'  justifj^  us  in 
hoping  for  relief,  if  not  cure,  following  on  their  application. 

We  may,  in  the  first  place,  fairly  exclude  from  the  cate- 
gory of  curable  cases  those  noises  which  attend  on  cerebral 
tumors,  lesions,  apoplexies,  and  degenerations  which  are  sec- 
ondary to  the  occurrence  of  thrombi.  It  is,  however,  conceiv- 
able that  certain  cerebral  effusions  may  yield  to  time  and  such 
special  remedies  as,  for  instance,  iodide  of  potassium  and 
mercury. 

Atrophy,  sclerosis,  and  traumatic  lesions  of  the  auditory 
nerves. 

Rigidity  of  the  membrane  of  the  round  opening,  and  fixa- 
tion of  the  stapes  against  the  oval  opening. 

Extravasations  in  the  labyrinth. 

Organized  etTusions  in  the  labyrinth. 

Traumatism  of  the  labyrinth. 

Rheumatic,  gouty,  and  syphilitic  degeneration  of  the  walls 
and  vessels  of  the  labyrinth. 

Organic  changes  in  the  periphery  of  the  auditory  nerve. 

Certain  chronic  and  irremediable  conditions  of  the  infcra- 
tympanic  muscles,  leading  to  atrophj',  rigidity,  or  spastic  con- 
tractions. 

Many  cases  of  chronic  catarrhal  inflammation,  with  corre- 
sponding and  evident  changes  in  the  tympanum,  in  which  a 
considerable  degree  of  deafness  attends  on  the  tinnitus,  and 
in  which  there  is  a  history  of  progressive  deafness  extending 
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over  a  considerable  time,  with  possibl}^  hereditar3^  deafness  in 
the  patient's  family;  permanent  closure,  or  occlusion  of  the 
Eustachian  tube,  may  be  included  under  this  head. 

Many  cases  of  chronic  Meniere's  affection  (true  labyrin- 
thine v^ertigo)  in  which,  after  the  more  acute  symptoms  have 
subsided,  there  still  persist  deafness,  occasional  attacks  of 
mig-raine,  and  tinnitus. 

Tinnitus  consequent  upon  aneurismal  conditions  of  the 
auditory  arteries  or  atheromatous  changes  in  their  tissues. 

Exudations  and  tumors  of  the  mastoid  cells,  say  of  a  sy 
philitic  and  gummatous  nature,  or  disease  of  the  petrous  por- 
tion of  the  temporal  bone  consequent  upon  chronic  suppura- 
tive catarrh  of  the  tjmipanum. 

Distinct  aural  hallucinations  attendant  upon  or  following 
;gross  changes  in  the  middle  ear  and  labyrinth. 

Turning  now  to  those  cases  in  wiiich  we  may  hope  for 
amelioration,  if  not  complete  cure  of  the  tinnitus,  we  may  thus 
•classify  them : 

Tinnitus  arising  out  of  any  reflected  local  or  systemic  irri- 
tations of  the  auditory  centre  or  auditory  nerve,  which  are 
due  to  deficient  morbid  blood  supply-,  or  vaso-motor  disturb- 
ances in  the  auditory  areas. 

Tinnitus  arising  out  of  simple  primary  hypersemia  of  the 
labyrinth  or  a  hypercemia  which  is  secondary  to  certain  fe- 
vers, as  intermittent  fever,  puerperal  sepsis,  so-called  "  cere- 
l)ral "  fever,  and  the  continued  fevers. 

Tinnitus  consequent  upon  temporar^^  alterations  of  the 
labyrinthine  equilibration,  whether  due  to  altered  conditions 
of  tension  of  the  fenestrce  or  increase  or  diminution  of  blood 
pressure,  and  frequently  associated  with  cardiac  functional 
•disorders;  simple  hypergesthesia  acoustica. 

Tinnitus  which  has  its  origin  in  rheumatic,  gouty,  and  sy- 
philitic conditions,  whether  in  the  labyrinth  or  middle  ear;  in 
the  urajmia  of  pregnancy  or  Bright's  disease. 

Tinnitus  due  to  abnormal  states  of  the  intra-tj'^mpanic 
muscles,  as  enervation,  spasms,  altered  muscular  tension 
(from  defective  middle-ear  ventilation  and  equilibration),  pro- 
ducing conditions  and  positions  of  the  membrana  tympani  and 
accompanying  deviations  in  the  normal  relations  of  the  ossi- 
cles, which  have  their  consequent  effects  on  the  labyrinth 
through  the  fenestras. 
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Tinnitus  arising-  out  of  enervation  of  the  tubal  muscles  of 
the  Eustachian  tube,  collapse  and  closure  of  the  walls  of  the 
tubes,  temporary  obstruction  of  the  tubes  from  catarrhal 
conditions  of  the  mucous  membrane,  or  accumulation  of  mucus 
in  the  tube. 

Tinnitus  arising-  from  irritations  in  the  external  ear. 

Tinnitus  arising  from  therapeutical  causes. 

Aural  hallucinations  which  occur  independently  of  any 
acoustic  or  cerebral  trouble  and  which  may  be  associated 
with  visceral  or  pelvic  neuroses.  Such  hallucinations,  if  they 
become  insane  hallucinations,  disappear  with  the  mental 
alienation. 


CHAPTER  Y. 

TREATMENT. 

Having  thus  attempted  briefly  to  indicate  the  grounds, 
chnical  and  pathological,  on  which  we  may  hope  to  come  to  a 
decision  as  to  the  prospects  of  relief  of  the  noises  complained 
of  in  any  individual  case,  I  may  summarize  the  therapeutical 
means  at  our  disposal  for  treating"  such  subjective  sounds. 
We  may,  for  practical  purposes,  consider  the  therapeutics  of 
tinnitus  under  two  principal  heads: 

(1.)  Therapeutical  measures  directed  to  correct  any  local 
defects  in  the  organ  of  hearing  itself. 

(2.)  Therapeutical  measures  adopted  for  the  relief  of  such 
systemic  derangements  as  may  cause  tinnitus. 

In  such  a  summary  of  treatment  as  that  I  propose  I  do 
not  enter  into  details  of  operative  steps.  This  would  not  be 
possible  in  a  work  of  this  mag-nitude.  But  I  hope  sufficiently 
to  indicate  the  principles  on  which  lines  of  treatment  are  de- 
termined, so  as  to  enable  the  practitioner  to  apply  them  in  any 
case  coming  under  his  care. 

Under  the  first  head  we  include: 

Attention  to  the  entire  naso-pharyng-eal  tract,  including- 
the  state  of  the  nares,  the  naso-pharynx,  the  soft  palate  and 
palatal  muscles,  the  pharynx  including  the  tonsils. 

Attention  to  the  extei^nal,  middle,  and  internal  ear. 

Under  the  second  head  we  embrace : 

A  consideration  of  the  temperament  and  diathesis  of  the 
patient,  the  other  evidences  of  hereditary  disease,  occupations, 
habits,  vices,  influences  of  climate,  and  residence. 

Attention  to  those  evidences  of  visceral  disorders  which 
are  shown  in  maldigestion,  bilious  states,  flatulent  distention; 
symptoms  of  functional  and  organic  cardiac  affection. 

Inquiry  into  the  general  health  of  the  nervous  system  may 
elicit  proof  of  org-anic  or  reflex  nerve  irritations  and  neuroses. 
The  health  of  the  cranial  nerves  particularly  should  be  tested. 
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Headaches,  insomnia,  ocular  migraine  and  vertigo,  aberra- 
tions in  smell  or  taste,  require  investigation.  Early  signs  of 
mental  alienation  and  any  hallucination  must  not  be  over- 
looked. 

It  cannot  be  disputed  that  every  form  of  nasal  obstruction 
is  repeatedly  found,  and  tinnitus  has  not  followed  as  a  conse- 
quence. The  same  observation  applies  to  deafness.  I  have 
found  the  nasal  passage  quite  occluded  from  hypertrophic 
rhinitis,  deviation  of  the  septum,  enchondromata,  polypus, 
posteror  turbinate  hypertrophy,  and  adenoid  growths,  yet 
neither  tinnitus,  deafness,  nor  vertigo  have  been  present. 
Nor  can  this  be  explained  by  the  fact  that  any  particular 
area  or  special  set  of  nerve  filaments  have  escaped  the  chronic 
catarrhal  process.  Deafness  alone  is  more  frequently  found 
at  the  side  of  the  occlusion  if  only  one  nasal  cavity  be  in- 
volved. But  the  number  of  times  I  have  been  consulted  for 
rhinitis  and  difficulty  of  breathing  when  there  has  been  no 
aural  complication  of  any  kind,  though  the  occlusion  of  the 
nasal  passage  has  been  considerable,  has  convinced  me  that 
it  is  not  so  much  to  the  mere  fact  of  occlusion  we  must  look 
for  an  explanation  of  the  aural  sj^mptoms,  as  to  the  associated 
naso-pharj'ngeal  and  tubal  condition  which  frequently  follow 
on  rhinitis  and  obstructed  nasal  respiration. 

Nasal  vertigo  is  frequently  found  without  aural  symptoms 
being  present.  This  is  due  to  reflected  irritation,  and  not  to 
obstruction.  If  tinnitus  and  vertigo,  or  tinnitus  alone,  be 
present,  we  may  be  pretty  certain  that  there  is  either  an  as- 
sociated disturbance  of  equilibration  of  the  labyrinthine  fluid, 
which  disturbance  may  be  secondary  to  an  interference  with 
normal  ventilation  of  the  tympanum,  or  they  are  caused  by  a 
reflected  irritation  wdiich  produces  vaso-motor  changes  in 
the  correlated  areas  presided  over  by  the  nerves,  communicat- 
ing with  those  suffering  in  the  irritated  or  congested  nasal 
membrane.  Referring-  to  the  anatomical  connections  already 
referred  to,  we  can  have  no  difficulty  in  realizing  how  such 
irritations  starting  in  the  nasal  areas  may  cause  reflex  aural 
tinnitus  or  vertigo  through  the  relations  of  the  ampullar  and 
vestibular  nerves  to  the  cerebellum.  Besides,  as  I  have  else- 
where said,  there  may  be  in  certain  individuals  special  inher- 
ited susceptibilities  or  abnormal  excitability  of  the  hearing 
and  vertiginous  centres  (McBride),  to  account  for  the  slight 
XI— 24 
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disturbance  of  phj'siolog-ical  balance,  which  may  account  for 
these  symptoms  in  some  persons  and  not  in  others. 

What  then  are  the  nasal  affections  which  most  frequently 
demand  treatment  for  the  cure  or  relief  of  tinnitus  ? 

The}^  are  in  my  experience : 

(1.)  Deviation  of  the  septum  nasi; 

(3.)  Acute  and  chronic  rhinitis; 

(3.)  Hypertrophic  rhinitis. 

Tinnitus  may  occur  coincidently  with  such  affections  as 
hypertrophy  of  the  posterior  extremities  of  the  superior  tur- 
binate bone,  polypus,  adenoid  growths,  post-nasal  catarrh.  If 
so,  we  must  remove  the  two  first-mentioned  of  these  causes  by 
operative  interference,  and  the  latter  by  suitable  treatment,  be- 
fore we  can  determine  the  correlation  existing-  between  these 
conditions  and  the  tinnitus.  But  I  do  not  think  that  there  is 
any  doubt  that  the  three  affections  specified  by  me  are  those 
g-enerally  demanding-  active  attention  both  for  the  deafness 
and  tinnitus. 

Deviation  of  the  Septum  Nasi  and  Exostoses. 

Some  deviation  of  the  septum  exists  in  a  large  proportion 
of  people,  it  is  more  frequently  found  toward  the  left  side  and 
varies  considerably  in  character  and  extent.  The  projection 
may  be  partial  or  general,  the  septum  projecting-  in  an  angu- 
lar form  and  g-enerally  curving  outward  so  as  to  touch  the 
turbinate  bones  and  occlude  the  nasal  passage.  In  some  cases 
the  septum  is  irregularly  curved  into  hollows  and  projections 
which  more  or  less  obstruct  both  nares.  Associated  hyper- 
trophy of  the  turbinate  bones  is  a  common  condition.  If  this 
is  the  case,  and  especially  if  there  be  accompanying  catarrhal 
rhinitis,  there  is  nasal  pronunciation  and  obstructed  nasal 
breathing.  Deafness,  tinnitus,  and  anosmia  are  not  unusual 
consequences  of  the  nasal  obstruction.  Such  deviations  vary 
in  degree  from  simple  deflection  of  the  cartilage  to  associated 
displacement  of  the  vomer  and  ethmoidal  plate,  and  in  char- 
acter from  slight  lateral  deviations  to  great  irregularity  with 
curves  and  convexities  of  the  septum,  the  summits  of  which 
are  eroded  from  contact  with  the  turbinated  bod3^  Or  the 
septum  may  present  a  sharp  angular  deflection  to  the  one  side, 
occluding  the  nasal  passage  of  that  side,  and  obstructing  the 
view  or  the  passage  of  a  bougie.     Or  it  may  have  at  one  side 
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ai^icated  appearance  from  the  presence  01  deep  sulci  which 
exist  between  the  cartilaginous  eminences.     Any  sud  ccmdT 

aciive  treatment.     These  interferences  include  forrihlp  v^r^io^. 
ment  of  the  deflected  septum  with  a  septum  fo"eTs(FS  let 


Fig.  l.J.-Mr.  Adams'  Septum  Forceps  and  Clamp 


as  that  o    Mr.  William  Adams,  and  the  subsequent  use  of  his 
septum  clamp  (Fig.  16)  and  nasal  plugs.    Of  such  forcible  r 
tiflcation,  even  to  the  point  of  fracture,  with  subsequent  care 
o(  the  re-adjusted  septum,  I  can,  from  numerous  cases    "!>' 

(Prrfsrhafd:"-''';  '"°^'  T'"^^"^'^--     <"-•  Garrigou  D  sartZ 
(i-ans)  has  devised  a  useful  septum  clamp  which  consists  of 


Fig.  17.— Mr.  Adams'  Septum  Punch 


means'^^f  a"^ tt''  b"  '  '"'""^  '"""•  T'^"^'  '^'^  ^PProximated  by 
eTrted  on    t^^'''^^^^-' -"d  considerable  force  can  thus  bl 

few  minutes  ^T  l'"'"  "'^'^'^  "^  '"'*  *"  P"^'"""  '«'■  »' 
aper  ureinti  /""'^  "  ^''«<""'<"J- "ecessary  to  cut  an 
i^TZX  ,  '  '"P*"'"  ^^  "''^"^  »f  a  soPtani  drill  or  punch 
(Fig.  1.)  such  as  that  shown  in   the  figure.    In  any  of  these 
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operations  much  of  its  success  depends  on  the  after-treatment 
and  the  dressing"  of  the  artificial  aperture,  so  as  to  preserve  its 
patency,  and  maintain  the  septum  in  its  proper  position. 

Exostoses,  if  they  obstruct  the  nasal  cavity,  must  be  re- 


FiG.  18.— Nasal  Saw, 


moved  by  a  fine  nasal  saw  (Fig.  18).  The  hardness  of  the 
g-rowth,  its  situation,  g-enerally  spring-ing-  with  a  broad  base 
from  the  septum,  and  its  color,  paler  than  the  surrounding- 
membrane,  are  sufficiently  characteristic  signs  to  distinguish 


FiQ.  19.— Author's  Nasal  Shears. 


it  by.  It  is  well  to  reflect  the  periosteum  from  oft"  the  base  of 
the  growth  before  the  saw  is  applied.  Should  the  obstruction 
to  respiration  depend  on  osseous  enlargement,  and  the  turbi- 
nate bones  be  involved  in  the  general  hypertrophic  condition, 
then  the  bone  itself  may  require  in  whole  or  part  to  be  re- 
moved. But  in  all  cases  I  think  that  such  removal  of  the  bone 
should  only  be  decided  upon  when  the  other  means  for  reduc- 
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tion  of  the  hypertrophied  structures  have  failed,  or  where  it  is 
obvious  from  the  first  that  the  morbid  encroachment  on  the 
nasal  cavity  is  of  an  osseous  nature.  The  turbinate  bones  dis- 
charge most  important  physiological  functions  in  the  respira- 
tion process,  apart  from  other  uses  in  the  sense  of  smell  and 
the  arrest  of  atmospheric  germs.  They  are  not  to  be  regarded 
as  superfluous  appendages,  created  speciall}'^  for  the  benefit  of 
the  nasal  specialist.  Should  the  surgeon  decide  on  the  removal 
of  a  turbinate  bone  or  any  overgrowth  from  it,  this  is  easily 
effected  by  Woakes'  nasal  and  catch  forceps,  which  catch  the 
bone  and  act  as  a  guide  for  his  plough,  or  we  may  use  a  shears 
(Fig.  19).  {Such  operations  may  be  done  under  ether,  chloro- 
form, or  after  a  thorough  application  of  cocaine. 

Acute  and  Chronic  Rhinitis. 

In  any  case  of  tinnitus,  with  a  history  of  recurrent  rhinitis, 
such  acute  attacks  have  to  be  carefully  guarded  against  by 
avoidance  of  exposure  to  draught  and  sudden  changes  of  tem- 
perature, or  chills  when  the  body  is  heated.  Patients  must  be 
cautioned  that  uniform  clothing  is  most  important,  sudden 
changes  being  avoided.  This  applies  especially  to  undercloth- 
ing. The  feet  must  be  kept  Avarm.  Attention  to  this  precau- 
tion is  especially  to  be  insisted  on,  habitually  cold  feet  being 
often  found  in  conjunction  with  tinnitus.  Warm  stockings  and 
cork  soles  to  the  boots  or  shoes  ought  to  be  habitually  worn. 
During  the  cold  months  of  the  year  the  sleeping  apartment 
should  be  sufficiently  warmed  before  it  is  used,  so  as  to  pre- 
vent the  consequences  of  a  sudden  change  in  temperature  on 
retiring  from  the  usually  warm  sitting-room.  In  the  case  of 
women,  especially,  delay  in  change  of  toilet,  standing  about  in 
cold  bedrooms  must  be  discountenanced.  Care  in  railway  trav- 
elling, at  theatres,  and  in  churches,  is  demanded  for  similar 
reasons.  There  can  be  no  question  that  with  some  individuals 
there  is  a  strong  predisposition  to  attacks  of  rhinitis  (I  am  not 
here  referring  to  hay  asthma).  With  such  persons  the  slight- 
est exposure  to  an  exciting  cause  is  sufficient  to  produce  an  at- 
tack. They  are  also  more  susceptible  to  any  infectious  influ- 
ence, as  sleeping  with  or  kissing  anj'  one  who  is  at  the  time 
suffering  from  an  attack.  And  with  them  also,  irritating  sub- 
stances in  the  atmosphere  maj'  readily  both  excite  and  main- 
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tain  the  catarrhal  state.  Fog-,  smoke,  dust,  pungent  vapors, 
are  among  the  commoner  sources  of  such  irritation.  Besides 
taking-  these  prophj'lactic  measures,  which  may  enable  predis- 
posed persons  who  suffer  from  tinnitus  to  avoid  catarrhal  at- 
tacks, they  should  be  forearmed  ag-ainst  any  consequences  that 
maj'  tend  to  produce  middle-ear  complications.  (See  page  382, 
Catarrh  of  the  Middle  Ear.)  They  may  cut  short  the  acute 
stag-e  by  "  nursing-  the  cold  in  the  head,"  by  remaining  indoors, 
and  taking  a  powder  of 

Pulv.  Doveri, gr.  v. 

"      Jacobi  ver., gr.  iij. 

"      nitratis  potassa?,     ....        gr.  x. 

at  night,  and  a>  saline  aperient  the  following  morning.  This 
may  be  followed  by  a  diaphoretic,  such  as 

Spt.  teth.  nitrosi,         .....  3  iv. 

Liq.  am.  acet., 3  ij. 

Tinct.  opii, 3  i. 

Syrupi  simp., 1\\\ 

Aquam,        . ad  3  iv. 

A  dessertspoonful  in  half  a  wineglass  of  w^ater  ev^ery  two 
hours  for  the  first  few  doses,  and  every  fourth  hour  subse- 
quently. 

Or  I  have  frequently  given  with  good  effect  doses  of  yVth 
to  ^th  of  a  grain  of  muriate  of  pilocarpine,  with  a  few  drops 
of  tincture  of  belladonna.  The  patient  must  remain  in  a  warm 
room,  well  wrapped  up,  while  diaphoresis  is  produced. 

The  infusion  of  jaborandi  may  be  given  for  the  same  pur- 
pose. I  cannot  sa^^  that  either  piiemicetin  or  antip^-rine  have 
much  effect  in  my  experience  in  abortmg  an  attack,  and  I  may 
sa3^  the  same  of  quinine,  the  larger  doses  of  which,  for  obvious 
reasons,  I  should  avoid  in  cases  of  tinnitus.  Of  local  measures, 
those  which  I  have  found  most  efficacious  are,  thorough  greas- 
ing of  the  nostrils,  on  going  into  bed,  with  a  carbolized  and 
lanolated  ointment  of  benzoated  lard  and  glycerin,  strong 
camphor  inhalations,  free  steaming  of  the  nostrils  with  hot 
water  (at  150°),  and  carbolic  acid  (ten  drops  to  the  pint);  men- 
thol inhalations  and  applications,  iodine  inhalations,  menthol 
snutT,  bismuth  and  morphia  insufflations;  cocaine  spray  (one 
per  cent  in  an  alkaline  solution  of  carbonate  of  soda  and  com- 
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moil  salt,  ten  grains  of  each  to  the  ounce).  The  cocaine  is, 
however,  most  efficaciously  and  safely,  used  by  the  surgeon 
himself,  when  the  swollen  membrane  is  swabbed  with  a  four 
or  five  per  cent  solution.  This  may  be  done  once  or  twice  daily, 
unless  anj^  untoward  symptoms  arise  from  the  cocaine.  A 
solution  of  menthol  is  readil}'  made  by  dissolving  one  part  of 
menthol  in  seven  of  paraffin  or  olive  oil,  the  former  "  paroleine  " 


Fig.  20.— For  Nasal  Use. 


Fig.  21. 


-Case  containing  Menthol,  an  Oral 
and  Nasal  Inhaler. 
Nasal  ijoeket  menthol  inhaler  of  author,  to  be  had  in  small  case  with  the  menthol  solu- 
tion and  an  oral  piece.    The  menthol  solution  is  di-opped  through  the  gauze  covering  (a) 
into  the  pine  wood  filling  glass  cylinder  (6). 

being  preferable,  as  it  does  not  turn  rancid  in  keeping.  Paro- 
leine, the  fatty  paraffin  oil,  may  with  advantage  be  prescribed 
as  a  solvent  for  several  of  the  volatile  oils  used  in  nasal  treat- 
men  t — as,  for  example,  pinol,  eucalyptol,  menthol,  thymol.  The 
pro])ortions  for  these  oils  are:  pinol,  1  in  9;  th3niiol,  1  in  9; 
eucalyptol,  1  in  9;  menthol,  1  in  7;  also  iodoform,  1  in  60;  car- 
bolic acid,  1  in  19;  camphor,  1  in  4.     The  nasal  ointment  ato- 


FlG. 


-Post  Nasal  Ointment  Atomizer. 


Fig.  23.— Nasal  Ointment  Atomizer. 


mizer,  of  the  same  firm,  may  be  used  to  applj'  these  oils  in  the 
form  of  a  fine  spray  either  to  the  nose  or  throat  (Figs.  22  and 
23).  The  neutral  oil  "  adepsin  "  is  also  a  useful  solvent  of  men- 
thol.    Menthol  snuff  is  made  according  to  this  formula. 

Camphor  I  have  often  both  used  myself  for  the  acute  stage 
of  catarrh,  and  advised  it  for  others  in  this  simple  fashion.  A 
little  powdered  camphor  is  placed  on  a  metal  spoon  and  heated 
over  the  fire.     Some  of  the  warm  and  pungent  camphor  is  then 
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taken  and  rubbed  between  the  hands,  which  are  formed  into  a 
cone  so  as  to  make  a  naso-oral  inhaler,  covering-  the  nose  and 
mouth,  and  the  fumes  are  thus  inhaled. 

Or  the  camphor  (with  3  i.  of  simple  tincture  of  benzoin  to 
the  pint)  may  be  added  to  the  water  at  150°-180°,in  a  Spenser- 
Thompson's  nasal-oral  jug-  (Fig-.  24),  the  mouth  of  which  fits 
over  the  patient's  mouth  and  nose.  It  is  the  simplest  and  best 
inhaler  for  this  purpose  I  know  of.  (The  jug  must  be  shaken 
occasionally,  as  the  resinous  tincture  is  apt  to  sink  to  the  bot- 
tom.) 


Fio.  24. — Spensei-Thoiiipson's  Naso-oral  Inhaler. 

Dr.  Ffolliott  recommends,  in  the^  early  stages  of  rhinitis 
(and  it  will  be  found  of  service),  a  quinine  spray  of  six  grains 
to  the  ounce  of  water,  used  occasionally  to  spray  the  nostrils 
with. 

Dr.  Watson  Williams  ("Medical  Annual,"  1891)  advises  a 
wash  of 


Soda  bicarb.. 

"    bibor., 

. 

aa  3  i- 

"     salicyl., 

.     g-r.  i. 

Thymol,  . 

. 

gr.  i. 

Menthol,  . 

§T.i 

Glycerin, 

3  1. 

Water,  . 

. 

siij 

This,  added  to  a 

quar 

t  of  water,  makes  a  useful  wash. 

This 
wash  has  been  prepared  in  the  form  of  tabloids. 

In  the  treatment  of  chronic  rhinitis  it  will  often  happen 
that  every  remedy  fails  after  a  certain  time  to  g-ive  relief.  If 
there  be  much  swelling-  of  the  mucous  membrane  and  the  cory- 
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zal  discharge  be  profuse,  I  believe  the  best  treatment  is  a  lig-ht 
application  of  the  galvano-cautery  point  over  the  cong-ested 
areas  of  the  turbinate  bodies.     I  prefer  it  much  to  the  use  of 


Fm.  25.— Dr.  Woakes'  Nasal  Irrigator. 


any  acid.  Before,  however,  we  resort  to  this  remedy,  we  may 
try  various  dry  insufflations,  vapor  atomizers,  irrigations, 
douches,  ointments,  and  soluble  bougies.     (Mr.  Spicer  has  de- 


FlG.  ^Ou.— Auto-iusufflator. 


Fig.  266.— Kabierske's  Insufflator. 

n 


Fig.  atjc.— Nasal  and  Laryngeal  Mounts  to  fix  on  the  Insufflator. 

vised  useful  hollow  cylindrical  bougies  of  bismuth,  cocaine, 
iodoform,  etc.;  those  of  iodoform  have  the  disadvantage  of 
liberating  its  unpleasant  odor;  this  might  well  be  concealed 
by  eucalyptol  or  pinol.) 
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Of  the  dry  insufflations  I  prefer  those  of — 

Bismuth  (carbonate  or  subnitrate). 

Bicarbonate  of  soda. 

Boric  acid. 

Tannic  acid. 

Iodoform  (deodorized  hy  coffee  or  vanilhn  or  coumarin)  or 
iodol.  To  any  such  insufflation  y^gth  of  a  grain  of  acetate  of 
morphia  may  be  added,  as,  for  example,  the  following*  combi- 
nation: (The  medicated  cigarettes  made  at  my  suggestion 
by  Messrs.  Corbjm  contain  either  iodoform  or  iodo-salicylic. 
acid.     See  page  431.) 


Bismuthi  subnitratis, 
Acidi  borici  subtil.,  . 
Pulv.  gum.  acacise,  . 


gr.  V. 
gr.  ij. 
aa  gr.  iij. 


To  be  placed  in  the  auto-insufflator,  and  blown  into  the  nos- 
trils three  times  daily. 


As  vapor  atomizers,  the  most  efficient  are  alkalized  solu- 
tions of  bicarbonate  and  biborate  of  soda,  with  chloride  of  so- 
dium, to  which  we  may  add  two  per  cent  of  listerine  (a  useful 
compound  of  the  essential  oils  of  gaultheria,  eucalyptus,  thyme, 
and  benzo-boracic  acid,  etc.). 

As  astringents,  solutions  of  alum,  sulpho-carbolate  of  zinc, 
tannic  acid,  are  most  useful.  To  such  solutions  we  may  add 
carbolic  acid  (min.  v. —  3  viij.)  Nitrate  of  silver  solution  (gr. 
ij.  ad  1  i-)  sprayed  for  a  few  seconds  into  the  nostrils  twice 
daily,  is  often  efficacious  in  reducing  cong'estion  and  discharge, 
or  a  spray  of  chloride  of  zinc  (gr.  ij.  ad   3  i.).     Borate  of  soda 
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and  sulpho-carbolate  of  zinc  may  be  used,  dissolved  in  "  hazel- 
ine,"  as  a  nasal  spray. 

Of  applications,  I  think  the  solution  of  menthol  is  one  of 
the  best.  This  may  be  applied  to  the  mucous  membrane  with 
a  camers-hair  pencil  a  few  times  dail3^  I  have  sometimes 
found  a  weak  chromic  acid  solution  (gTS.  v.  ad  3  i.)  of  service. 


Fig.  28.-  Post-Nasal  Spray. 

The  liquid  extract  of  hydrastis  in  combination  with  iodine  and 
carbolic  acid  in  glycerin  is  another  valuable  application  in  old 
cases  of  rhinitis. 


Ext.  hydrastis  liq., 
Acidi  carbolici,  . 
Tinct.  iodi,  . 
Glycerini,    . 


TTj,  XXX. 
.       m    V. 
TT[   XXX. 

ad  ^  i. 


M=     To  apply  with  the  nasal  cotton-holder  daily. 

For  the  soft  yielding"  pouches  of  mucous  membrane  that 
are  found  projecting  from  the  turbinate  bones  in  cases  of 
chronic  rhinitis,  and  which  disappear  under  the  application  of 
a  five-per-cent  solution  of  cocaine,  I  believe  a  light  application 
of  the  galvano-cautery  to  be  the  most  efficient  treatment. 

Chronic  Hypertrophic  Rhinitis. 

I  include  under  this  head,  turbinate  hypertrophy— both  an- 
terior and  posterior— thickening  of  the  mucous  membrane  of 
the  septum  nasi,  and  possibly  stenosis  of  the  nasal  passage. 
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Such  a  condition  is  generally  attended  by  other  s^'mptoms  than 
those  of  tinnitus  and  deafness;  as,  for  example,  oral  breathing-, 
nasal  speech,  excessive  secretion  from  the  nasal  mucous  mem- 
brane and  the  pharyngeal  g-lands  or  laryngeal  irritation.  It 
would  not  be  possible  here  to  attempt  more  than  a  summary 
of  the  various  plans  of  treatment.  (For  fuller  information  on 
the  subject  of  treatment  see  the  treatises  on  this  subject  recom- 
mended in  Chapter  I.)  First,  we  must  endeavor  to  reduce 
the  g-eneral  tendency  to  congestion  and  thickening-  and  to  pre- 
vent the  arrest  and  detention  of  morbid  secretions  in  the  nasal 
passages  or  in  the  Eustachian  tubes.     Secondly,  ^\'e  have  to 


Fig.  29. — Portiible  .\ccuiaiilaior  JJattery  for  Cautery  (Coxeter). 

secure  a  free  passage  for  the  atmospheric  or  respired  air 
through  the  nares  in  respiration. 

Lastly,  we  have  to  prevent  the  extension  of  the  morbid 
process  to  the  naso-pharynx  and  pharynx,  and  prevent  the 
pressure  from  posterior  growths  of  the  turbinate  bones  on  the 
Eustachian  tube,  which  is  certain  to  follow  if  this  posterior 
turbinate  encroachment  is  permitted  to  advance  unchecked. 

With  such  indications  in  view,  we  resort  in  the  first  instance 
to  such  alkaline,  astringent,  and  antiseptic  applications  as 
those  recommended  in  chronic  rhinitis.  The  second  indication 
is  fulfilled  by  such  operative  measures  as  the  application  of 
the  galvano-cautery  (Fig.  29)  to  the  hypertrophic  portions  of 
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membrane.  We  may  employ  the  cautery  either  as  knife  or 
snare.  The  former  is  the  most  serviceable  for  soft  enlarge- 
ments, the  latter  for  those  hard,  tumor-like  masses  that  pro- 
ject into  the  passage  and  impinge  against  the  membrane. 
Both  of  these  appliances  can  be  used  with  safety  through  the 
nasal  speculum,  the  parts  being  well  illuminated  by  the  reflec- 
tors. Care  has  to  be  taken  not  to  burn  the  membrane  of  the 
septum  or  the  margin  of  the  nostril,  which  may  be  protected 
by  a  septum  shield.  The  hypertrophied  or  congested  areas 
are  cauterized  with  the  knife,  or  the  sharp  platinum  blade  is 
carried  into  the  tumefaction  to  the  necessary  depth  (Fig.  30). 


Fig.  30.— Cautery  Platinum  Points  for  Nose. 


Fig.  31.— Soft  Grooved  Nasal  Bougie. 
Modification  by  Mr.  Stoker. 


If  the  space  between  the  turbinate  bones,  or  between  these  and 
the  septum,  is  much  constricted,  care  must  be  taken  that  no 
adhesions  form  during  the  few  days  after  the  cautery  is  ap- 
plied. This  can  be  prevented  by  the  passage  of  a  soft,  well- 
oiled  bougie  (Fig.  31)  or  the  insertion  of  a  fine  strip  of  oiled 
muslin  between  the  opposed  surfaces.  The  knife  should  be 
used  at  a  red  heat.  I  have  never  had  any  unpleasant  conse- 
quences after  the  galvano-cautery,  which  I  believe  to  be  the 
safest  and  best  of  all  the  therapeutic  means  at  our  disposal 
for  treating  hypertrophic  rhinitis.  In  the  case  of  hypertro- 
phies of  the  posterior  extremities  of  the  turbinate  bones,  these 
having  been  diagnosed  by  the  finger  or  rhinoscopic  mirror,  re- 
moval of  the  growths  must  be  effected  by  either  the  cold  snare 
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or  the  g-alvano-cautcry.  Such  operations  require  extreme  care 
and  delicacy  of  manipulation,  and  are  best  carried  out  by  those 
familiar  with  such  manipulations.  In  cases  of  doubt  as  to  the 
nature  or  consistency  of  these  enlarg-ements,  cocaine  is  a  great 
help  in  diagnosis;  the  soft,  vascular,  and  venous  projections 
g-enerally  disappearing-  under  the  influences  of  a  five-per-cent 
cocaine  solution,  whereas  the  hard  varieties  remain  unaffected. 
For  softer  growths,  to  which  we  cannot  apply  the  g-alvano- 
•cauterv.  chromic  acid  has  occasionallv  given  me  very  good  re- 


FiG.  3:i.— Bosworth's  Probe. 

suits.  This  may  be  applied  in  the  form  of  crystal,  as  some 
recommend,  or  in  solution  of  one  drachm  of  the  acid  to  the 
ounce  of  water  and  glycerin,  taking  these  precautions:  A  na- 
sal cotton  holder  (Fig.  35a),  curved  as  required,  has  a  small 
portion  of  absorbent  wool  rolled  firmly  round  its  tip;  this  is 
saturated  with  the  chromic  acid  solution  and  cai'ried  to  the 
swelling,  against  which  it  is  then  applied,  or  a  long  flexible 
probe  may  have  its  point  heated  in  a  spirit  lamp  and  then 
touched  with  crystals  of  the  acid;  sufficient  adheres  for  a  few 
applications.  Sajous  speaks  highly  of  nitric  acid,  but  I  have 
no  experience  of  its  effects.  Obviously  it  requires  the  greatest 
care  in  its  application. 

Glacial  acetic  acid  applied  with  Bosworth's  probe  (Fig.  32) 
is  also  a  most  valuable  application.  Both  of  these  agents 
must  be  re-applied  after  some  days'  interval,  until  an  evident 
effect  is  produced  on  the  hypertrophic  projection. 

For  the  removal  of  other  :;'rowths  in  the  nares  that  cause 


Fig.  33.  —Author's  Portable  Flat  and  Screw  End  Nasal  Probe.  (This  combines  the  advan- 
tages of  Bosworth"s  probe  and  one  with  a  blunt  end.  It  is  both  diaguostic  and  therapeutic. 
It  can  be  carried  in  the  pocket  case.) 


obstruction,  the  reader  must  refer  to  more  special  treatises  on 
the  nose.  I  have  briefly  referred  to  those  which  in  my  experi- 
ence are  more  commonly  found  with  tinnitus.  The  etiology 
and  treatment  of  adenoid  tumors  growing  in  the  naso-pharj^nx 
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are  fully  discussed  in  my  "  Handbook '"  and  in  all  aural  trea- 
tises. Rarely  have  I  found  them  to  be  a  cause  of  tinnitus,  I 
may  make  the  same  remark  of  polypus.  Of  therapeutic  mea- 
sures other  than  operative,  I  believe  we  can  do  much  in  those 
cases  of  tinnitus  in  which  there  is  chronic  and  hypertrophic 
rhinitis  by  sending-  patients  to  some  of  the  Continental  or 
home  spas,  which  are  calculated  to  reduce  the  congestion  and 
hypertrophy.  Undoubtedly,  two  of  the  most  efficacious  of 
these  are  Aix-les-Bain  and  Cauterets,  With  the  use  of  both 
of  these  waters,  locally'  and  g-enerally,  I  have  known  cases  that 
resisted  prolonged  treatment  at  home,  cured.  The  waters  of 
Ems  and  Wiesbaden  are  also  beneficial.  The  Kochbrunnen  salt 
of  the  latter  may  be  dissolved  in  warm  water,  a  teaspoonful 
to  the  half-pint,  and  employed  in  the  form  of  a  local  spray,  or 
as  a  drink  (a  tumblerful  of  this  strength  two  or  three  times 
in  the  day).  The  waters  of  Bath  may  be  tried  in  the  same 
manner.  There  are  many  other  waters  which  maj^  be  availed 
of,  but  I  mention  these  as  I  have  had  the  best  results  from 
their  exhibition.  If  sulphur  waters  are  indicated,  those  of 
Harrog-ate,  Stratlipether,  or  Aachen  are  not  to  be  surpassed. 
If  an  arsenical  course  is  desired,  Bourboule  or  Royat  are  the 
best,  and  if  one  of  iodine  and  bromine,  Woodhall  Spa,  in  Lin- 
colnshire, is  the  most  convenient,  or  Kreuznach,  in  North  Ger- 
many. 

Suchannek,  of  Zurich,  recommends  the  sozoiodolates  of  po- 
tassium, sodium,  zinc,  and  mercury  in  nasal  affections.  Fritsche 
and  Seifert  use  the  sozoiodolate  in  the  form  of  powder,  mixed 
with  talc  (1  to  1  or  2),  as  a  nasal  insufflation  in  chronic  rhinitis 
with  profuse  discharge.  Sozoiodolate  of  zinc,  mixed  with  talc 
in  the  proportion  of  1  to  from  12.5  to  7.5,  he  regards  as  "an 
active  stimulant  of  the  nasal  glands,  and  hence  proves  of  great 
service  in  chronic  hypertrophic  rhinitis  associated  with  scanty 
secretion  and  swelling'  of  the  lower  turbinated  bodies." 

"  Holste,  of  Gottingen,  has  used  aluminium  acetico-tartari- 
cum  in  catarrhal  disorders,  and  found  it  beneficial,  although 
exceedingly  irritating  when  abrasions  were  present.  Mr. 
Graham,  of  Chattanooga,  employs  with  advantage  the  hydra- 
gogue  effect  of  glycerin  to  reduce  nasal  hypertrophies.  The 
cavity  having  been  thoroughly  cleansed,  he  applies  a  tampon 
soaked  in  a  solution  of  glycerin,  1  part  to  4  parts  of  Avater, 
leaving  this  i)i  situ  from  one  to  four  hours.     He  gradually  in- 
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creases  the  strength  of  the  solution  until  equal  parts  of  water 
and  glycerin  are  used."  ("Annual  of  Universal  Medical  Sci- 
ences/'' 1S90.) 

Attention  to  the  External  Ear. 

In  examining  the  meatus  of  a  patient  suffering  from  tiinni- 
tus,  we  look  carefully  for  any  particle  of  a  foreign  substance 
that  may,  by  irritation  or  pressure,  cause  it.     The  most  fre- 


FiG.  34.— Crocodile  Lever  Forceps. 

quent  source  of  tinnitus  in  the  external  ear  passage  is  cerumen. 
Along  with  it  may  be  a  collection  of  epidermis  and  the  prod- 
ucts of  elTusion  or  suppuration.  Efficient  syringing  will  re- 
move both.  Sometimes  it  is  necessary  to  assist  the  syringe 
with  the  lever- ring,  or  crocodile  forceps,  in  detaching  adherent 
casts  or  portions  of  tenacious  skin  (Fig.  34).    The  same  forceps 


Fig.  35.— Aural  Prob  eof  Author. 

may  be  used  to  seize  any  fine  foreign  substance  that  impinges 
on  the  membrane.  The  aural  probe  of  the  author  maj^  be 
employed  to  thoroughly  cleanse  the  walls  of  the  meatus  if 
there  be  any  sticky  discharge  or  portions  of  epidermis,  which 
have  not  come  away  with  the  syringe  (Fig.  35).  I  find  under 
these  circumstances  the  following  application  admirable  for 
cleansing  the  passage : 
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Yf.  Acid  boric, gr.  xxx. 

Sol.  hydronaphtliol,         .        .        .        .      v\  xx. 

Alcohol  absolute, 3  ij. 

Sol.  iodoform  iu  eucalyptol,  Z  ij.  (gr.  x.  in  Z  ij.) 
Glycerin, 3  ij. 

To  be  applied  with  the  aural  probe  (or  cotton-wool  holder). 
One  of  the  o.uthor's  aural  vaporoles  fBurroug-hs  and  Wellcome) 


Fig.  35a.— Aural  Probe,  armed  at  both  ends  with  wool. 

may  be  cru.shed  and  worn  in  the  meatus  at  night  (Fig.  36),  if 
there  is  any  persistent  or  foul  accumulation  in  the  passage. 
They  contain  either  iodine  or  a  eucalyptol  solution  of  iodoform. 
The  eucalyptol  disguises  the  odor  of  the  latter. 

The  combination,  boric  acid  3  ss.,  carbolic  acid  3  ss.,  alco- 
hol absolute  3  ij.,  g-h'cerin  3  ij.,  will  also  be  found  efficacious 
for  cleansing  purposes,  applied  in  the  same  manner.  In  all 
cases  in  which  there  is  much  difficulty  in  removing"  the  adher- 
ent particles  of  epidermis,  it  is  well  to  order  a  warm  alkaline 
and  antiseptic  lotion  to  be  used  a  few  times  daily,  as,  for  in- 
stance, zinci  sulpho-carbolatis  3  i.,  sodae  bicarb.  3  ij.,  sodae  bibor. 
3  ij.,  acid,  boric.  3  i.,  glycerin  f  iv. —  3  ij.  in  3  iv.  of  warm  water 
to  be  used  to  douche  the  ear  passage  with  a  few  times  daily. 


Fiff.  36a.— Aural  Vaporole.  Fig.  :i'j>j.— Na.-al  Vaix)role. 

The  same  treatment  may  be  adopted  for  adherent  eczematous 
collections.  I  have  found  the  above-mentioned  solutions  very 
efficient  for  mopping  the  canal  in  these  troublesome  cases. 
An  application,  with  the  absorbent  wool  holder,  of  nitrate  of 
silver  solution  (grs.  v.  ad  3  i.)  may  be  made  daily  until  the 
congestion  and  thickening  are  reduced.  Such  astringent  ap- 
plications, if  persisted  in,  will  generalh*  enlarge  the  lumen  of 
the  auditorv  canal  if  it  be  contracted  from  chronic  inflamma- 
XI-25 
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tion,  and  blocking-  up  with  irritative  secretions.  It  is  seldom 
necessarj^  to  use  any  mechanical  dilator,  such  as  laminaria  or 
sponge,  which  some  recommend.  Before  any  applications  are 
made,  the  entire  passage  should  first  be  thoroughly  dried  with 
the  wool  holder.  The  patient  should  be  taught  to  cleanse  and 
dry  the  outer  ear  passage  with  the  probe,  and  apply  any  pre- 
scribed solution  to  the  affected  portion.  Circumscribed  and 
diffuse  inflammation  of  the  external  ear  are  frequently  at- 
tended by  subjective  noises.  So  is  the  ocurrence  of  furuncle. 
The  miasmatic  and  infectious  origin  of  such  inflammations  is 
a  point  which  should  never  be  overlooked  in  their  treatment. 

The  tendency"  to  auto-infection  in  otomycosis,  the  relation 
of  aural  fungi  to  imprisoned  discharge,  the  danger  of  neglect- 
ing the  healing  stages  of  abscess,  the  necessity  of  cleanliness 
and  disinfection  in  the  use  of  aural  appliances — these  and  many 
other  matters  bearing  on  the  bacterial  relations  of  outer-  and 
middle-ear  inflammation  have  a  most  important  influence  on 
the  treatment.  The  broad  lines  of  treatment  in  all  inflamma- 
tions of  the  external  ear  are  as  follows :  In  the  early  stages, 
efforts  to  subdue  pain  and  control  inflammation;  earl}^  and 
free  incision  when  there  is  evidence  of  suppuration;  great  sub- 
sequent care  in  preventing  recurrence  of  the  attack,  and  cau- 
tious watching  of  the  outer  and  middle  ear  during  recovery. 
These  principles  are  best  carried  out  by  avoidance  of  poultices, 
the  use  of  warm  anodyne  and  alkaline  fomentations  and 
douches,  the  application  of  Leiter's  aural  irrigator  to  the  ex- 
ternal ear,  scarification  of  the  swollen  membrane,  the  local  use 
of  cocaine,  both  in  the  form  of  aural  tampon  and  in  the  gelatin 
"aural  o voids"  of  G ruber. 

Instillations  of  warm  alkaline  and  antiseptic  preparations 
(carbonate  of  soda  and  perchloride  of  mercury)  or  the  alcoholic 
solution  of  the  latter  drug  (1  in  1,500-2,000  of  alcohol)  may 
favor  resolution.  The  subcutaneous  injection  of  the  inflam- 
matory swelling  with  carbolic  acid  (2  to  5  drops  of  a  two-per- 
cent solution)  was  strongly  advocated  b}'^  Weber-Liel.  When 
suppuration  occurs,  the  pus  must  be  evacuated  by  an  incision, 
and  the  greatest  care  should  be  taken  to  prevent  the  accumu- 
lation of  pus,  and  the  imprisonment  of  discharge  in  the  inner 
portion  of  the  canal.  Ldwenberg's  plan  of  applying  to  the 
wound  an  alcoholic  solution  of  boric  acid  immediately  after 
opening  an  aural  furuncle,  or  Berzold's  method  of  insufflation 


Subjective  Noises  in  the  Head  and  Ears.  381 

with  the  fine  boric  acid  powder,  are  both  to  be  recommended 
for  preventing-  recurrence.  This  can  be  best  prevented  by 
daily  attention  to  the  ear-passag'c,  and  the  use  of  suitable  as- 
tringent and  antiseptic  treatment,  calculated  to  arrest  the  in- 
flammation, and  to  check  those  fermentative  and  septic  con- 
sequences so  prone  to  follow  it. 

Both  hyperostosis  and  exostosis  of  the  meatus  are  occa- 
sionally, but  rarely,  present  with  tinnitus.  I  have  never  met 
a  case  in  which  I  could  say  that  the  exostosis  alone  was  the 
sole  cause  of  the  subjective  noise.  There  have  been  always 
present  co-existent  causes,  either  in  the  meatus  or  middle  ear, 
and  frequently  evidences  of  such  constitutional  sources  of  the 
tinnitus  as  gout  or  alcoholic  excess.  Nor  is  exostosis  of  the  ex- 
ternal ear-passage  so  common  a  complication  or  cause  of  deaf- 
ness. In  2,000  individual  patients,  carefully  tabulated  by  me, 
I  found  exostosis  present  only  in  18  cases.  It  is  true  that  in 
the  majority  of  the  cases  of  exostosis  1  have  seen,  tinnitus  has 
been  present  sooner  or  later,  but  the  noise  was  much  more 
likeh^  to  be  caused  by  the  associated  conditions,  while  I  have 
frequentl}^  seen  exostosis  without  tinnitus;  and  it  may  be  no- 
ticed that  of  the  160  cases  of  noises  in  the  ears  classified  by 
me,  exostosis  was  only  present  in  seven  of  the  entire  number. 
For  the  difTerentiation  of  hyperostosis  from  exostosis  on  the 
grounds  laid  down  so  ful]3^  by  Troltsch  and  Hinton,  the  reader 
may  refer  to  the  "  Handbook."  Here  I  shall  only  repeat  what 
I  say  there  in  regard  to  the  treatment  of  these  growths :  "  It 
is  wonderful  how  much  we  can  effect  without  resorting  to  the 
more  formidable  steps  of  drilling  or  gouging  the  exostosis.  I 
have  had  several  patients  with  exostosis,  in  which  a  mere 
chink  existed,  now  hearing  well,  and  with  a  permanent  open- 
ing, in  whom  no  treatment  was  adopted  save  the  sustained  di- 
latation of  the  contracted  canal  (with  Bonnafont's  dilators 
and  laminaria),  and  the  application  with  the  aural  probe — most 
useful  for  this  object — of  such  astringents  as  chromic  acid, 
nitrate  of  silver,  and  chloride  of  zinc.  It  should  be  remem- 
bered that  a  very  small  orifice  in  the  meatus  is  sufficient  for 
the  conveyance  of  sound  to  the  tjmipanum.  With  the  aural 
probe,  save  in  cases  where  the  chink  is  \evy  small,  there  is  sel- 
dom any  difficult}^  in  cleansing  the  meatus  beJiind  the  exosto- 
sis. Surgeons  may  YQ\y  on  the  accuracy  of  the  statement  that 
if  they  only  interfere  by  operation  on  those  cases  in  which  the 
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deafness  and.  subjective  symptoms  depend  solely  on  occlusion 
of  the  canal  by  exostoses,  they  will  have  but  few  occasions, 
in  a  lifetime,  in  which  they  will  require  to  use  a  dentist's  drill 
or  an  aural  gouge. 

Attention  to  the  Middle  Ear. 

In  treating  of  the  middle  ear  I  must  be  content  with  point- 
ing out  the  main  therapeutic  indications  to  be  fulfilled  in  any 
case  in  which  the  tinnitus  may  depend  on  an  atTection  of  the 
tympanum.     They  are  primarily: 

(1)  Attention  to,  and  prophylactic  measures  against,  acute 
and  recurrent  attacks  of  catarrh  of  the  middle  ear  (otitis 
media), 

(2)  The  ventilation  of  the  middle  ear. 

(3)  The  patency  of  the  Eustachian  tubes. 

(4)  Release  of  imprisoned  secretions  in  the  tympanum  or 
Eustachian  tube. 

(5)  Improvement  in  the  condition  and  position  of  the  mem- 
brana  tympani. 

(6)  Restoration  of  tone  and  function  to  the  intrinsic  mus- 
cles of  the  middle  ear  and  Eustachian  tube. 

I  am  here  forced  from  w^ant  of  space  to  limit  m.yself  to 
a  few  practical  suggestions  on  each  of  these  heads. 

In  the  matter  of  prophylaxis  the  same  rules  apply  as  in 
the  case  of  chronic  rhinitis.  The  common  sequence  of  events 
narrated  b}-  the  great  majority  of  patients  who  suiter  from  a 
recent  tinnitus  is  "  cold  caught "  when  "  out  of  sorts,"  a  "  stuffy 
or  woolly  "  feel  in  the  head  and  ears,  succeeded  hy  slight  deaf- 
ness and  noise.  Everything  that  tends  to  cause  congestion  of 
the  mucous  membrane  must  be  shunned,  excess  in  alcoholic 
drinks,  exposure  to  the  cold  air  on  coming  from  warm  build- 
ings and  rooms,  cold  bedrooms,  chills  in  undressing  or  in  bath- 
ing, light  underclothing,  cold  and  damp  feet,  the  use  of  eider- 
doAvn  quilts,  imprudence  in  diet,  indulgence  in  complex  and 
stimulating  dishes. 

It  is  worthy  of  note  that  Urbantschitsch  and  others  have 
found  that  those  "after  perceptions"  pi^oduced  by  certain 
noises  in  persons  under  thirty,  and  lasting  a  given  time  after 
the  objective  source  of  sound,  and  to  which  he  gave  the  name 
"positive  after-images,"  have  what  he  has  called  "subjective 
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fields  of  hearing-,"  and  while  some  of  these  are  situated  in  the 
forehead  or  back  of  the  head,  the  seat  of  the  "  subjective  field  " 
has  also  been  found  in  the  naso-pharynx  (Politzer). 

The  pathological  relation  between  congested  and  hyper- 
trophic conditions  of  the  Schneiderian  membrane  and  excessive 
sexual  indulgence  is  of  interest  in  connection  with  this  physi- 
ological fact.  Patients  have  often  expressed  to  me  the  fact 
that  the  tinnitus  was  aggravated  by  frequency  of  the  sexual 
act,  or  by  seminal  emissions. 

The  naso-oral  respirator,  recommended  by  Dr.  Whistler, 
is  a  useful  protective;  so  are  small  rolls  of  cotton-wool  worn 
in  the  nostrils,  or  Gottstein's  plugs  wjiich  are  inserted  with  a 


Fig.  37".— Oral  Protector  of  Author  (to  prevent  oral  breathing  at  night). 

little  screw  shank,  and  released  by  a  reverse  turn  of  the  screw. 
An  occasional  vapor  or  Turkish  bath,  with  a  thorough  sham- 
pooing, is  an  excellent  prophylactic  and  arrester  of  rhinitis, 
but  it  is  a  risky  remedy  in  one  predisposed  to  otitis  media.  I 
direct  some  patients  (those  who  have  a  habit  of  sleeping  with 
the  mouth  open  and  who  have  no  nasal  obstruction),  to  wear 
an  oral  covering,  which  compels  respiration  through  the  nose 
(Fig.  37).  This  is  easily  slipped  on  at  night.  I  wore  such  an 
appliance  myself  for  some  time,  and  found  it  most  beneficial. 
It  completely  prevents  oral  respiration  during  sleep. 

Climate  has  much  to  say  to  the  liability  of  such  attack. 
,A  dry  and  sheltered  locality  is  the  best  for  these  sufferers. 
Too  great  exposure  to  what  is  popularly  called  a  "  bracing " 
air  is  not  to  be  recommended.  Bath,  Ilkley,  Malvern,  Tun- 
bridge   Wells,    Torquay,   Brighton,  Hastings,  Bournemouth, 
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Eastbourne,  Cornwall,  the  Isle  of  Wight,  and  Soathsea  are 
among-  the  best  of  our  home  resorts.  Abroad,  I  prefer  Aix- 
les-Bains,  Eoj-at,  Bourboule,  Cauterets,  Algiers,  and  the  Ca- 
nar3'  Islands.  In  the  early  summer,  Schwalbach  and  Kreuz- 
nach.  Ems  and  Wiesbaden;  later  on,  the  Swiss  Riviera.  In 
the  winter  (Cannes  and  Nice;  or,  better  still,  for  those  who 
will  go,  a  winter  at  Davos,  St.  Moritz,  or  Pontresina.  If  sul- 
phur waters  are  indicated  in  gouty  conditions,  Harrogate  and 
Strathpeffer  are  our  two  best  home  waters,  while  on  the  con- 
tinent Aix-la-Chapelle  (Aachen),  Bareges,  Bonnes,  and  Eaux- 


FiG.  38.— Politzer"s  iDflator. 


Fig.  39.— Politzer's  Inflator  in  Use. 


Chaudes  give  us  ample  choice.  But  to  the  worn-out  city  worker, 
who  suffers  from  tinnitus  and  a  tendency  to  catarrhal  states 
of  the  throat.  Eustachian  tube,  and  middle  ear,  and  who  wants 
to  combine  rest  of  mind  and  relaxation  with  benefit  to  his  local 
affection,  I  advise,  at  the  proper  season,  and  before  any  other 
place,  Switzerland,  with  its  glorious  air  and  sky,  its  marvellous 
change  of  scenery,  at  little  cost  of  ti-avel,  and  its  mountain 
climbs.  After  this,  perhaps,  the  Mediterranean  trip  to  Suez 
and  back  in  a  P.  and  O.  vessel  is  to  be  recommended.  But  we 
must  not  overlook  the  fact,  that  to  many,  continental  travel 
is  an  impossibility,  and  for  these  the  Scottish  Highlands,  a 
trip  through  the  Caledonian  Canal  to  Strathpeffer  and  Pit- 
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lochry,  or  a  stay  in  the  lovely  Teviotdale  may  be  reeonimended. 
Matlock  and  Malvern  or  Ilkley  have  each  their  advantages 
in  individual  cases. 

In  regard  to  the  other  indications  I  have  mentioned,  if  a 
patient  who  suffers  from  recurrences  of  middle  ear  catarrh 
and  Eustachian  closure  is  subject  to  tinnitus  the  ventilation 
of  the  tympanum  will  demand  close  attention.  Here  the  oc- 
casional use  of  Politzer's  inflator  will  be  of  service.  If  the 
surg-eon  does  the  simple  act  himself  he  will  proceed  thus :  A 
bag  such  as  that  shown  in  Fig.  38  (I  prefer  the  piece  of  tubing 
cut  short  so  as  to  project  about  two  inches  from  the  pipe)  is 
taken  in  the  right  hand  and  grasped  lightly.  The  patient, 
seated  opposite  the  surgeon,  is  made  to  take  a  sip  of  water, 
which  he  is  directed  not  to  swallow.  The  rubber  nozzle  of  the 
bag  is  now  inserted  horizontally  in  the  floor  of  the  nostril, 
and  the  nostrils  are  closed  on  it  with  the  finger  and  thumb  of 
the  other  hand.  The  patient  is  then  directed  to  swallow,  and 
immediately  at  the  commencement  of  the  second  act  of  deg- 
lutition the  bag  is  sharply  compressed. 

Politzerization. 

I  have,  in  the  course  of  time,  come  to  adopt  some  sugges- 
tions of  Gruber,  Schwartze,  Lucse,  and  Lowenberg,  in  inflation 
of  the  tympanum.  '*  If  I  allow,"  says  Gruber,  "  the  patient 
to  incline  his  head  strongly  toward  one  shoulder  during  this 
treatment,  it  is  always  successful,  especially  if  I  pass  the  noz- 
zle into  the  nostril  which  corresponds  to  the  ear  into  which  I 
wish  to  inject  the  air.  In  those  cases  in  which  the  air  comes 
into  the  ear  of  the  other  side  as  well,  it  almost  always  hap- 
pened that  the  patient  could  feel  the  passage  of  the  air  more 
strongly  in  the  upturned  ear.  The  nasal  pronunciation  of  the 
vowel  a,  as  suggested  by  Lucce,  assists  the  inflation  in  some 
cases  more  satisfactorily  than  the  act  of  swallowing."  ("  Brit- 
ish Medical  Journal,"  May  3d,  1884,  paper  by  author.) 

In  the  paper  read  by  Lowenberg  in  1876  (International 
Otological  Society's  Transactions),  on  the  consequences  of 
closed  Eustachian  tube,  he  contrasted  the  change  taking  place 
in  an  artificially  shut  bronchus  with  that  happening  in  the 
tympanic  cavity  with  an  intercepted  Eustachian  tube.  He 
then  suggested,  with  a  view  to  substitute  for  atmospheric  air' 
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a  g-aseous  compound  that  will  not  suffer  diminution  in  the 
tympanum,  being-  as  near  as  possible  in  its  nature  to  the  mix- 
ture which  results  from  a  previous  interchange  (and  which 
must  necessarily  behave  quite  ditferentl^^  toward  the  blood  in 
the  tympanum  from  the  unaltered  air),  the  periodical  inflation 
of  previously  respired  air,  composed  of  nitrogen,  a  large  quan- 
tity of  carbonic  acid,  a  verj'-  little  oxygen,  warmed  to  the  body 
temperature,  and  saturated  with  watery  vapor.  To  get  the 
required  compound,  the  patient  is  made  to  take  a  deep  inspi- 


FiG.  40.— Author's  Universal  Auto-insufiBator,  with  mounts  for  nose,  mouth,  larj-ns,  and 
Eustachian  catheter. 


ration,  hold  the  breath  for  as  long  a  period  as  possible,  and 
then  expire.  I  tried  several  forms  of  inflating  bag  with  the 
desire  of  meeting  Lowenberg's  suggestion.  My  object  was  to 
obtain  an  insufflator  wiiich  would  enable  a  patient  to  readily 
ventilate  the  tympanum,  and  also  to  insufflate  the  middle  ear 
with  the  air  he  liad  inspired,  or  with  air  charged  with  any 
vapor  it  was  found  desirable  to  pass  through  the  Eustachian 
tube.  This  bag  I  do  not,  as  a  rule,  use  to  practise  Politzer's 
method  with  myself;  I  generally  emploj'  his  original  hand- 
balloon  with  the  nozzle  attached.  With  it,  when  desirable, 
greater  force  can  be  employed.     The  auto-inflating  bag  is  most 


Subjective  Noises  in  the  Head  and  Ears. 


387 


easily  applied  by  the  patient,  and  the  swallowing'  of  a  little 
saliva,  or  the  pronunciation  of  the  vowel  a  is  quite  sufficient  to 
assist  the  act.  The  bag-  should  not  be  forcibly  squeezed,  but 
should  be  compressed  by  a  sharp  stroke,  when  held  lightly  be- 
tween the  fing-ers  and  thumb.  The  nozzle  is  directed  horizon- 
tallj^and  not  vertically,  the  opposite  nostril  to  that  in  Avhicli  it  is 
inserted  being  closed  (Fig.  41).  Quite  recently  Messrs.  Down 
have,  at  my  suggestion,  introduced  valves  into  the  nasal  (or 
oral)  and  side  tubes,  and  have  made  the  appliance  still  more 


Fig.  41.  Fig.  42. 

Fig.  41.— Showing  Method  of  Holding  Nasal  Piece  in  Introducing  It  into  the  Nostrils. 
The  thumb  secures  it  in  and  closes  on  it  in  the  right  nostril,  while  the  forefinger  is  ready  for 
closure  of  the  opposite  nostril. 

Fig.  43. — Auto-insufflator  Attached  to  Basdon's  Chloride  of  Ammonia  Inhaler. 


perfect.  It  can  be  used  for  aural,  nasal,  or  oral  insufflation. 
By  attaching  a  nasal  or  laryngeal  insufflator  to  the  tube  any 
powder  ma^^  be  blown  into  the  nose  or  throat,  and  by  adapt- 
ing the  side  or  aspirating  tube  to  an  inhaler  a  vapor  may  like- 
wise be  insufflated.  I  show  the  improved  insufflator  attached 
to  a  Basdon's  chloride  of  ammonia  inhaler  (Fig-.  42). 

I  think  the  following  hints  may  be  of  service  in  practising 
Politzer's  method : 

1.  Let  the  patient  be  seated — at  times  patients  become 
slightly  giddy  on  inflation  of  the  tympanum. 

2.  Make  the  patient  sw^allow  some  sips  of  water  in  rapid 
succession,  or  iDronounco,  through  the  nose,  the  vowel  for  a 
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few  times — this  assists  in  opening  the  Eustacliian  tube,  and  is 
a  form  of  "  gj'-mnastics  "  of  the  palatal  muscles. 

3.  Incline  the  head  to  either  side — inflate  through  the  nos- 
trils opposite  to  the  side  to  which  the  head  is  inclined. 

4.  Direct  the  current — horizontally. 


Fig.  43.— Eustachian  Catheter. 


Fig.  44.— a,  Weber- LiePs  Eustachian  Catheter; 
6,  Same  passed  through  ordinary  Catheter. 


5.  Experimentally  ascertain  whether  any  form  of  nasal 
phonation  or  the  act  of  deglutition  best  dilates  the  aperture 
of  the  Eustachian  tube.  Adopt  this  method  with  the  individ- 
ual case. 

6.  After  Politzerization  make  the  patient  again  swallow 
several  sips  of  water. 

7.  With  children  phonation  is  the  best  act  to  take  advan- 
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tag-e  of;  we  can,  as  a  rule,  inflate  when  the  child  cries,  with 
the  auto-inflating-  bag-  there  is  seldom  any  difficulty— children 
quickly  learn  to  inflate  the  middle  ear. 

It  may  be  necessary  to  use  the  Eustachian  catheter  in  or- 
der to  inflate  the  tympanum  through  it  with  a  Eustachian 
bellows.  Or  we  may  test  the  patency  of  the  tube  by  the  pas- 
sage of  one  of  Politzer's  or  Weber-Liel's  fine  catheters  or  bou- 
gies.    Having  done  so,  the  surgeon  can  gently  douche  the 


Fig.  45.-Catheter  with  Small  Bag  Attached       FiG.  46.-Catheter  with  Bellows  Attached, 
for  Douching. 

faucial  orifice  of  the  tube  Avith  an  alkaline  solution  of  carbon- 
a^te  of  soda  (grs.  x.  ad  3  i.),  iodide  of  potassium  (grs.  iv.  ad 
3  i.),  chloride  of  ammonia  (grs.  iv.  ad  3  i.).  It  is  possible 
some  portion  of  such  solution  may  reach  the  tympanum,  and 
under  all  circumstances  the  gentlest  force  must  be  used  in 
the  act  of  injection.  After  using  the  injection,  and  when  the 
catheter  is  withdrawn,  direct  the  patient  to  hold  the  head  for- 
ward; let  any  retained  fluid  run  through  the  nostrils  and  then 
make  him  swallow  a  few  sips  of  water,  finally  using  the  hand 
bellows  to  inflate  the  tympanum.  Immediately  ascertain  what 
the  effect  is  on  the  tinnitus.     The  surgeon  can  vai-y  the  nature 
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of  the  solution  he  uses,  and,  once  the  Eustachian  tube  is  pa- 
tent and  that  he  is  certain  by  the  aid  of  the  otoscope  that  the 
fluid  has  reached  its  destination,  he  will  be  able  to  say,  after 
a  few  trials  of  this  treatment,  whether  it  is  likely  to  affect  the 
noises  or  not. 

The  following-  hints  on  the  passage  of  the  Eustachian  ca- 
theter may  be  of  service :  The  catheter,  held  lightly  between 
the  forefinger  and  thumb  of  the  right  hand,  the  left  being-  in 


Fig.  47. — Eustachian  Catheter  in  Position. 


Fig.  48.— Kouiontron. 


readiness  to  transfer  to  it,  has  its  curved  point  directed  down- 
ward, introduced  into  the  nostril;  the  hand  being  then  raised, 
the  catheter  is  carried  lightly  and  quickly  (unless  there  be  any 
obstruction)  horizontally  along  the  floor  of  the  nares,  all  force 
being  avoided,  until  the  phar3mx  is  touched  posteriorly.  The 
instrument  is  then  drawn  g-ently  forward,  about  half  an  inch, 
at  the  same  time  that  it  is  rotated  upward  and  outward,  until 
we  know,  hy  the  direction  of  the  ring  on  the  outer  end,  that  it 
is  turned  toward  the  ear.  It  is  then  felt  in  the  tube,  having* 
ridden  over  the  posterior  lip,  and  we  verify  the  success  of  the 
operation  by  inflation  with  the  Eustachian  bellows.     Lowen- 
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berg-  and  Politzer  recommend  a  plan  which  it  is  well  some- 
times to  adopt  if  we  miss  the  orifice,  namely,  to  turn  the  cathe- 
ter in,  withdrawing-  it  from  the  pharynx  inward,  with  its  point 
in  a  direction  downward,  until  we  feel  it  against  the  septum, 
and  then,  by  rotating-  the  catheter  outward  and  upward,  to 
turn  it  toward  the  Eustachian  tube. 

The  essentials  to  success  are— a  thorough  knowledge  of  the 
situation  of  the  opening;  a  light  hold  of  the  instrument,  which 
we  introduce  with  the  forefinger  and  thumb  of  either  hand; 
the  beak  of  the  catheter  should  be  directed  well  downward, 
and  glided  along  the  floor  of  the  nares,  avoiding- the  turbinated 
bone ;  tact  in  not  turning  the  point  into  the  fossa  posterior  to 
the  pharyngeal  orifice  of  the  tube. 

It  is  of  importance  to  be  able  to  pass  the  catheter  with 
either  hand  with  facility.  Frequently  a  patient,  just  as  he 
finds  the  sensitive  anterior  part  of  the  nose  touched  by  the 
catheter,  raises  his  hand  to  catch  the  operator's.  It  is  well 
to  have  the  left  hand  in  readiness,  so  that  while  we  restrain 
the  patient  with  the  right,  we  continue  quickly  the  passage 
of  the  catheter  with  the  left  hand,  which  we  transfer  to  it. 

If  the  surgeon  determine  to  try  to  inject  the  tympanum 
through  the  Eustachian  tube,  it  is  well  to  use  one  of  Weber- 
Liel's  tympanic  catheters,  with  a  Pravaz  syringe.  With  this 
appliance,  if  the  Eustachian  tube  be  patent,  we  can  safely  in- 
ject the  tympanum  with  the  desired  solution  {vide  "Hand- 
book," Fig.  4G).  With  such  a  forceps  as  that  of  Turnbull  (Fig. 
50),  we  can  easily  mop  the  orifice  of  the  Eustachian  tube  and 
the  posterior  nares  with  any  solution  we  desire.  I  must  con- 
fess that  I  do  not,  of  late,  resort  to  the  use  of  chloride  of  am- 
monia vapor  as  frequently  as  I  used  to.  Still,  it  is  a  remedy 
worth  while  trying  in  those  cases  of  tinnitus  in  which  we  have 
g-eneral  naso-pharyngeal  relaxation  and  accumulation  of  mu- 
cus in  the  naso-pharynx  and  the  Eustachian  tubes.  It  matters 
little  which  inhaler  we  use,  provided  we  get  the  neutral  fumes 
for  inhalation.  Kerr's  inhaler  was  one  of  the  first  used,  and 
is  a  very  simple  one.  If  we  desire  to  pump  some  of  this  vapor 
or  that  of  iodine  into  the  tympanum  through  the  Eustachian 
tube,  we  can  easily  do  so  by  means  of  my  auto-insafflating  bag. 

Some  years  since  I  had  cigarettes  made  containing-  iodo- 
form and  iodol  and  eucalyptus  for  smoking-  purposes.  I  found 
that  the  iodoform  was  in  great  measure  disguised  by  the  eu- 
calj'ptus,  and  more  so,  by  vanillin  or  coumarin. 
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I  have  had  them  made  up  with  a  Uttle  crowsfoot  leaf. 
These  can  be  smoked  through  the  nose,  and  some  of  the  vapor 
may  be  passed  behind  the  naso-pharynx,  or  by  Valsalva's 
method,  into  the  t3Mnpanum. 

In  all  these  chronic  cases  of  middle-ear  catarrh  with  Eusta- 
chian complications,  it  will  be  well  to  direct  the  pa- 
tient to  use  some  alkaline  and  astringent  gargle  a 
few  times  daily  while  lying  on  the  back  and  to  direct 
him  to  practise  throwing  the  fluid  behind  the  soft 
palate  and  against  the  posterior  nares.  In  cases 
of  tinnitus  in  which  there  are  abnormal  conditions 
of  the  membrana  tympani,  either  in  the  form  of 
thickening,  adhesions,  displacements,  atrophies, 
collapse,  in  my  experience  but  little  can  be  done 
for  the  subjective  noises.     Various  plans  maj^  be 


Fig.  49.— Weber-Liers  Koniontron  in  Use. 


Fig.  50.— TurnbuU's 
Eustachian  Forceps. 


tried  when,  in  consequence  of  Eustachian  closure  or  collajjse, 
there  is  inward  displacement  of  the  membrana  tympani 
with  increase  of  tension.  In  addition  to  the  use  of  Eusta- 
chian injections  and  bougies,  with  free  inflation,  we  may  try 
systematic  suction  on  the  tympanum  through  the  meatus. 
Such  suction  we  may  first  test  the  effect  of  with  the  pneuma- 
tic speculum,  and  then  instruct  the  patient  to  apply  suction 
himself,  through  a  piece  of  tubing  with  an  ear  piece  at  one  end 
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which  is  covered  with  India-rubber,  so  as  to  fit  the  meatus  air 
tight.  On  the  other  hand,  we  can  adopt  the  plan  advocated 
first  by  Dr.  McKeown,  in  cases  of  considerable  concavity  of 
the  membrane,  of  applying  a  little  collodion  to  it,  and  making" 
gentle  traction  by  means  of  an  artificial  cotton-wool  membrane, 
or  armed  probe,  on  the  drumhead.  When  the  membrane 
bulges,  or  there  is  any  doubt,  after  the  careful  use  of  the  oto- 
scope and  speculum,  that  some  se(;retion  may  not  be  impris- 
oned within  the  tympanum,  the  best  step  to  decide  to  take  is 
paracentesis  of  the  tympanum.  Whether  for  this  purpose, 
or  for  relief  of  tension,  there  can  be  no  question  that  paracen- 
tesis often  gives  great  relief  to  tinnitus.  Unfortunately  with 
the  difficulty  of  keeping  the  opening  patent,  this  troublesome 
symptom  recurs.  But  this  is  not  always  so.  Elsewhere  I  have 
fully  entered  into  the  results  of  my  experience,  and  the  advan- 
tages of,  and  various  methods  of  performing  this  operation. 
It  is  one,  which,  if  performed  with  care,  is  generally  devoid 
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Fig.  51.— Knife  for  Paracentesis  Tsonpani. 

of  danger.     A  sharp  cataract  needle,  ordinary  myringotome, 
or  such  a  knife  as  that  here  figured,  may  be  taken  (Fig.  51). 

The  patient  is  placed  sitting  opposite  a  good  light  with  the 
head  fixed,  the  mirror  throwing  the  light  well  down  on  the 
membrane  through  a  wide  speculum.  A  small  lance-headed 
knife,  shaped  like  a  very  fine  cataract  knife  (a  sheathed  instru- 
ment is  preferred  by  some),  is  carried  steadily  down  to  the 
membrane  with  the  edge  of  the  blade  turned  up.  The  mem- 
brane is  punctured,  generally,  behind  the  handle  of  the  mal- 
leus, the  blade  being  carried  up  to  any  extent  the  operator  sees 
fit.  There  is  no  bleeding,  and  but  very  little  pain.  I  prefer 
a  knife  with  a  long  handle,  shaped  like  a  small  cataract  knife, 
with  but  one  cutting  edge.  The  shank  of  the  blade  may  be  set 
at  an  angle  to  the  handle.  In  chronic  cases,  for  some  days 
before  performing  the  operation,  it  is  a  precautionary  measure 
to  thoroughly  Politzerize  the  tympanum,  and  to  use  a  warm 
carbonate  of  soda  douche  with  the  Eustachian  catheter.  Free 
inflation  with  Politzer's  bag  should  be  practised  after  the  punc- 
tures, and  the  patient  can  resort  to  Valsalva's  method,  so  as 
to  force  any  fluid  serous  secretions  or  mucus  through  the 
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aperture.     The  patient  should  exercise  caution  after  the  oper- 
ation— avoid  cold  and  stimulating  diet. 

Gruber  recommends  "multiple  incision"  of  the  membrane 
for  excessive  tension,  making-  four  or  five  cuts,  and,  when  it  is 
desirable,  connecting  these  incisions  by  a  transverse  one,  so  as 
to  resemble  the  letter  H,  dividing  the  membrane  from  the 
malleus  toward  the  periphery.  Here  we  are  at  once  brought 
face  to  face  with  such  operations  as  myringectomy  (Gruber), 
separation  of  adhesions  (Wreden),  division  of  the  tensor  tym- 
pani  or  division  of  the  tendon  of  the  stapedius  muscle  with 


i'lG.  52.— Galvanic  Points  for  Paracentesis  and  Cautery. 

separation  of  the  incus  from  the  stapes  (Weber-Liel),  removal 
of  the  ossicles  (Sexton).  These  serious  operations  which  are 
undertaken  with  ver^^  variable  results  I  do  not  stay  to  discuss 
here.  All  are  outside  the  province  of  those  who  have  not  had 
very  exceptional  operative  experience,  both  on  the  living  and 
dead  body.  None  of  them  are  in  very  special  favor  in  this 
country.  All  will  be  found  fully  discussed  elsewhere,  and  in 
the  larger  treatises  on  otology  {vide  "Handbook").  The 
morbid  conditions  for  which  these  steps  are  undertaken  are 
atresia  of  the  Eustachian  tube,  considerable  increase  of  tension 
of  the  membrana  tympani,  great  thickening  of  the  membrane, 
adhesions  of  the  membrane  and  the  ossicles,  fixation  of  the 
stapes  from  rigidity  of  the  stapedius  muscle. 
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Restoration  of  Tone  and  Function  to  the  Muscles  of  the 
Eustachian  Tube. — This  end  will  be  accomplished  partly  by 
some  of  the  measures  alreacl3^  recommended  for  treating-  the 
naso-pharynx,  both  local  and  constitutional.  Mild  faradiza- 
tion of  the  tubal  muscles  should  be  tried.  The  best  batter^'  to 
employ  is  the  one  here  figured,  and  the  small  reophore  of  the 
author  will  be  found  convenient  for  conveying  the  primary 
current.     It  is  readily  passed  in  the  same  manner  as  a  Eu- 


FiG.  5;i — i'aradic  Battery. 

stachian  catheter,  the  small  piece  of  spong-e  at  its  end  having- 
been  fii-st  dipped  in  a  solution  of  common  salt.  The  current 
may  be  completed  b}^  an  elastic  band,  holding-  a  brass  disc 
similar  to  that  used  for  faradizing-  the  larynx,  or  with  a  second 
ordinary  laryngeal  electrode.  The  brass  disc  can  be  placed 
over  the  mastoid  or  on  the  neck,  or  the  knob  of  the  electrode 
can  be  carried  against  the  soft  palate,  over  the  mastoid,  or 
beneath  the  ear.  Contact  is  made  and  broken  by  the  levers, 
or  the  clip  devised  by  me  (Fig.  55)  can  be  adjusted,  and  thus 
can  be  used  both  for  the  faradic  and  galvanic  currents.  I 
judge  of  the  strength  of  the  current  by  its  effect  on  mv  own 
XI— 26  "^ 
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and  the  patient's  lip.  Tlie  strengtii  should  never  be  more  than 
what  is  easily  borne,  and  no  shock  should  be  felt.  With  the 
second  electrode  we  can  complete  the  current  in  any  part  of 
the  external  auditory  passag-e  we  choose,  being-  careful  to  have 
the  current  weak.  I  may  here  say  that  this  is  the  only  form 
of  electricity  used  for  the  specific  objects  of  influencing  paretic 


Fig.  54. — Author's  Electrode. 

states  of  the  tubal  muscles,  and  in  some  cases  of  the  intrinsic 
muscles,  that  I  have  any  confidence,  or,  indeed,  much  expei'i- 
ence  in  the  utility  of.  I  believe  in  it  as  an  occasional  means 
of  correcting-  such  conditions,  and  with  other  remedies  at  our 
command  of  alleviating  thus  indirectly  the  tinnitus.  It  has 
as  often  disappointed  me.  On  the  other  hand,  from  the  good 
it  has,  I  might  say  unexpectedly,  done  in  those  cases  in  which 
tubal  and  middle-ear  troubles  have  been  at  the  source  of  tin- 


FiG.  55. — Author's  Speculum  Rheophore-Electrode. 

nitus,  I  alwaj^s  give  the  patient  the  benefit  of  the  doubt,  and 
\,v\  faradism  for  some  sitting's,  when,  if  I  find  there  is  no  result, 
I  abandon  it  (the  galvanic  current  I  shall  \vide  p.  41T]  refer 
to  in  speaking  of  its  application  in  cases  of  labyrinthine  deaf- 
ness). 

In  such  cases,  weakened  states  of  the  palatal  and  tubal 
muscles,  occasional  gargling  in  the  horizontal  position  is  of 
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use  in  exercising  the  muscles.  The  patient  should  be  made  to 
swallow  rapidly  several  sips  of  water,  so  as  to  pass  the  entire 
muscular  mechanism  of  the  soft  palate  through  a  series  of 
g-ymnastic  exercises.  The  periodical  passage  of  the  Eusta- 
chian bougie  does  good  in  much  the  same  manner,  not  alone 
freeing  the  Eustachian  orifice,  but  by  stimulating  the  muscu- 
lar tunics  of  its  valve-like  walls,  especially  if  we  follow  up  such 
excitation  by  the  muscular  actions  associated  with  repeated 
acts  of  deglutition. 

Such  patients  are  frequentl}'  anaemic,  and  iron  in  some  form 
must  be  administered  cautiously.  In  the  case  of  female  pa- 
tients I  prefer  the  combination 

IJ   Acidi  arseniosi, gr.  Jg—xV 

Ferri  sulph.  exsic, 

Quinite  sulph., 

Ext.  nucis  vom.,     . 

Ext.  gent.,      .... 
F.  pil.     To  be  taken  three  times  in  the  da}-. 

A  little  St.  Raphael  wine  given  with  meals  a  few  times 
daily,  where  wine  can  be  borne,  will  be  of  service  for  such  an- 
aemic patients.  Strychnine  is  of  special  use  in  these  paretic 
cases.     An  admirable  mixture  is  that  of 

I^  Liq.  strychniee, 3  i. 

Liq.  acidi  phos.  (Horsford),   .         .        .         •      5  i- 

Syrupi  aurantii, 3  i. 

Aquam,    .         .         .         .         .         .         .          ad  3  x. 

Half  an  ounce  to  be  taken  three  times  in  the  twenty-four 
hours. 

Another  valuable  combination  is  a  teaspoonful  of  Hors- 
ford's  acid  phosphates  and  one  of  Fellows'  compound  syrup  of 
the  hypophosphites,  taken  before  meals  a  few  times  daih'.  In 
other  nervous  or  hysterical  cases  the  salts  of  zinc  appear  to 
act  beneficially,  more  especially  the  valerianate  and  sulphate; 
for  example  such  a  pill  as 

Acidi  arseniosi, gr.  ^V 

Zinci  valerianatis, gr.  \ 

Ext,  nucis  vom.,   ......     gr.  \ 

which  may  be  given  with  benefit  with  other  tonics.     The  pa- 
tient, when  possible,  should  be  advised  change  of  air  and  scene, 
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avoidance  of  overwork,  nig-ht  work,  late  hours,  much  railway 
travelling-,  nig-ht  nursing-,  and  those  prejudicial  influences  al- 
luded to  in  dealing-  with  catarrhal  states  of  the  nose  and  mid- 
dle ear. 

The  Internal  Ear. 

We  turn  now  to  the  internal  ear.  We  have  to  remember 
how  seriously  disturbances  of  equilibration  of  the  air  in  the 
middle  ear,  altered  relations  of  tension  of  the  membrane  of 
the  tympanum,  and  perverted  action  of  the  ossicles,  either 
throug-h  rig-idity,  displacement,  or  clog'ging-  of  any  or  all  of 
them,  must  affect  the  acoustic  conditions  of  the  labj^rinthine 
fluid.  It  is,  therefore,  obvious  that  in  treating-  the  abnormal 
states  of  the  tympanum,  its  membrane,  its  valvular  outlets, 
and  its  intrinsic  muscular  apparatus,  we  are  indirectly  dealing 
with  the  labyrinth,  and  may  possibU'  remove  the  primary 
cause  of  the  labyrinthine  disturbance.  W^e  have  here  to  con- 
sider rather  how  far  we  can  influence  such  abnormal  states  of 
the  auditory  nerve  itself  or  of  the  circulation  in  the  labyrinth 
as  are  likely'  to  cause  tinnitus.  This  is  most  difficult  in  the 
outset  from  the  obscurity  that  surrounds  both  the  physiolog-i- 
cal  and  patholog-ical  causes  of  the  noises  we  are  anxious  to 
relieve.  Some  of  these  conditions  we  have  already  reg-arded 
as  beyond  the  reach  of  any  therapeutical  act  or  ag'ent.  We 
may,  however,  determine  certain  sources  of  excitation  of  the 
nervous  structures.  And  we  may  further  endeavor  to  differ- 
entiate those  sources  of  irritation  which  have  their  starting- 
point  in  the  lab^-rinth  from  those  which  are  reflected  from  the 
centre  or  from  some  intervening-  parts  of  the  auditory  nerve. 
But  this  effort  to  clear  the  g-round  for  a  rational  therapeutics, 
in  the  present  state  of  our  knowledg-e,  only  enables  us  at  best 
to  g-eneralize  in  g-rouping-  means  or  remedies  likely  to  relieve. 
We  may  make  such  a  grouping-  with  this  object  as  the  fol- 
lowing : 

1.  Nervous  Excitation. — The  treatment  of  central  irrita- 
tions that  affect  the  labyi'intli  in  a  reflex  manner;  of  periph- 
eral irritations  that  may  affect  the  labyrinth  by  reflex  action. 
Of  irritations  due  to  local  excitations  occurring  in  some  por- 
tion of  the  auditory  nerve. 

2.  Vascular  Excitations. — (a)  Those  consequent  upon  gen- 
eral diminution  of  tension  of  the  vascular  system.     (^>)  Tbos^ 
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consequent  upon  g-eneral  increase  of  tension  of  the  vascular 
system,     (c)  Those  due  to  toxic  ingredients  in  the  blood. 

3.  Collateral  Excitations. — The  treatment  of  such  collateral 
sources  of  irritation  as  may  arise  from  temperament,  habits, 
vices,  occupations,  hereditary  tendencies,  and  taints. 

We  may  briefly  summarize  the  lines  on  which  we  can  hope 
to  attack  such  predisposing-  causes  of  a  tinnitus  which  has  its 
origin  in  direct  or  reflected  irritations  of  the  nervous  structure 
of  the  labyrinth. 

Central  and  Peripheral  Excitations  as  a  Cause  op 
THE  Noises. 

We  may  have  to  treat  the  uric  acid  diathesis  and  latent 
g-outy  conditions,  or  that  state  of  the  blood  brought  about  by 
quickly  recurring  and  numerous  preg-nancies.  Independently 
of  general  treatment,  which  we  can  pursue  at  home,  such 
g-outy  patients  who  sulTer  from  noises  in  the  ears  derive  ben- 
efit from  Homburg-,  Ems,  Wiesbaden,  Kissingen,  Vich^^  Bour- 
boule,  Harrogate,  Strathpefifer,  Bath,  Buxton,  Leamington. 
It  is  in  these  cases  that  the  combination  of  the  iodides  of  po- 
tassium, sodium,  and  ammonium,  or  the  iodide  of  potassium, 
alone  or  combined  with  the  bromide  salt,  do  much  service. 

If  there  be  attendant  upon  this  gouty  disposition  (or  other- 
wise), a  torpid  or  enlarged  liver  and  general  biliary  conges- 
tion, the  exhibition  of  salines,  an  occasional  mercurial,  and  the 
more  commonly  administered  vegetable  cholagogues  may 
mitigate,  if  they  do  not  remove,  the  tinnitus.  The  bitter  pur- 
gative waters  of  Rubinat,  ^sculap,  Hunyadi,  Fried richshalle, 
and  Carlsbad  are  indicated.  And  if  there  be,  as  there  often  is 
in  such  persons,  a  degree  of  cardiac  irregularity'  and  an  asso- 
ciated palpitation,  such  vascular  tonics  as  digitalis,  convallaria, 
or  strophanthus  should  be  given.  Bourboule,  Aix,  Wiesbaden, 
Homburg,  Ems,  Marienbad,  and  Carlsbad  are  among  the  most 
important  of  the  waters  to  which  such  patients  should  be  sent. 
It  is  not  necessary  to  insist  on  the  importance  of  diet,  the 
strict  limitation  or  total  abandonment  of  alcohol,  and  great 
moderation  in  the  use  of  tobacco.  It  is  always  worth  the 
temporary  trial  in  any  case  of  tinnitus  to  abandon  tobacco  for 
a  time,  and  the  enforcement  of  the  well-understood  dietetic 
observances  imposed  on  all  large    nitrogenous    eaters  as  to 
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the  liabit  of  smoking-.  Tobacco  has  also  a  tendency  in  many 
persons  to  increase  the  tinnitus,  if  not  primarily  to  cause  it. 
Remembering-  the  influence  of  tobacco  on  the  heart  (Handfield- 
Jones),  I  should  say  that  complete  abandonment  of  the  habit, 
in  the  class  of  cases  I  have  just  described,  is  imperative.  The 
lesson  learned  b^'  the  action  of  tobacco  on  the  retina  in  produc- 
ing atrophy  of  the  papilla  and  ambylopia  should  not  be  forgot- 
ten in  the  instance  of  the  auditory  nerve.  Though  we  have 
not  the  same  direct  evidence  of  its  effects,  the  possibility  of 
tobacco  deafness  and  tinnitus  should  be  remembered.  As  with 
the  eye  so  with  the  ear — the  total  relinquishment  of  the  prac- 
tice of  smoking  gives  the  patient  the  best  chance  of  recover^'. 
Another  attendant  upon  these  disorders  of  digestion  and  mal- 
assimilation  of  food  that  requires  to  be  carefully  attended  to 
when  noise  in  the  head  or  ears  is  complained  of  is  flatulence. 
It  is  noteworthy  the  number  of  reflex  symptoms  to  which 
flatus  will  give  rise.  I  have  known  it  to  cause  not  alone  tin- 
nitus but  sudden  sharp  pain  in  the  ears.  Diet  here,  again,  is 
of  importance.  Raw  vegetables  should  be  for  a  time  inter- 
dicted, and  all  others  calculated  to  cause  this  digestive  com- 
plication. Abdominal  massage  is  of  great  value  for  such  tor- 
pid livers  and  bowels.  Administered  properly  and  with  care 
it  is  a  splendid  remed3\  This  applies  more  to  sufferers  from 
constipation.  With  it  we  may  combine  the  galvanic  ten  cells 
of  Leclanche  elements  in  the  course  of  the  g-reat  bowel. 

Uterine  Disorders. — The  frequency'  with  which  disorders 
of  the  female  sexual  organs  are  found  attendant  upon  tinnitus 
is  more  than  a  mere  coincidence.  This  is  proved  by  the  occa- 
sional disappearance  of  the  noises  when  the  sexual  disturbance, 
or  the  condition  it  has  given  rise  to,  is  cured.  Pregnancy, 
large  fibroids  of  the  uterus,  severe  displacements,  menorrha- 
gia,  the  menorrhagia  of  the  menopause,  and  other  female  dis- 
eases, which  by  pain  cause  exhaustion  and  general  debility, 
may  g-ive  rise  to  tinnitus.  The  time  of  life  when  women  are 
most  subject  to  reflex  disturbances  is  that  of  the  menopause. 
Then  also  it  is  that  we  frequently  find  that  they  suffer  from 
exhaustive  discharg-es.  So  we  might  expect  that  noises '"in 
the  head "'  and  ears  would  be  most  likely  to  occur,  and  experi- 
ence verifies  the  supposition.  At  the  climacteric  period  we 
find  those  sudden  changes  in  blood  pressure  which  are  so  often 
fatal  to  the  integritv  of  vessels  elsewhere  than  in  the  uterus 
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— as,  for  example,  in  the  nose,  the  retina,  the  lung,  and  the  kid- 
ney. We  mig-ht  then  expect  to  meet  with  these  subjective 
aural  phenomena  at  this  time,  or  those  graver  objective  con- 
sequences, apoplexies  of  the  labyrinth,  with  the  train  of  symp- 
toms which  are  grouped  together  under  the  name  of  Meniere's 
— attacks  of  vertigo,  nausea,  deafness,  and  tinnitus — such 
graver  results  or  lesions  are  more  apt  to  follow  in  the  instance 
of  a  woman  whose  blood  has  been  subject  to  frequent  drains 
and  all  the  physiological  changes  of  man^-  pregnancies.  Treat- 
ment in  such  cases  must  be  directed  to  the  vascular  supply  of 
the  viscera,  the  prevention  of  congestion  in  such  organs  as 
the  liver  and  kidney,  maintaining  the  portal  circulation,  watch- 
ing for  waves  of  depression  or  exaltation  in  the  vascular  sys- 
tem generally',  and  more  especially,  the  strength  and  regular- 
ity of  the  heart's  rh^-thm.  We  do  this  in  a  threefold  manner: 
First,  by  the  judicious  use  of  such  cholagogues  and  aperients 
as  are  calculated  to  promote  the  flow  of  bile  and  prevent  por- 
tal congestion;  secondly,  the  administration  of  such  medicines 
as  are  proved  to  act  as  fingers  to  the  central  vaso-motor  stop- 
cock in  controlling  either  excess  or  diminution  of  blood  pres- 
sure; thirdly,  the  periodical,  but  timely,  resort  to  vascular 
tonics,  more  especiall}^  those  calculated  to  act  directly  on  the 
heart  itself,  in  steadying  and  controlling  its  action. 

In  the  eclectic  remedies,  iridin  and  euonymin,  combined 
with  mild  aloetic  aperients,  and  followed  by  salines  we  have 
examples  of  the  first;  in  the  bromides  of  potassium  and  sodi- 
um, hydrobromic  acid,  pilocarpine,  nitrite  of  amyl,  hydrobromic 
ether,  hydrastia,  of  the  second;  and  in  digitalis,  convallaria, 
stropbanthus,  of  the  third.  There  is  another  group  of  reme- 
dies that  act  more  especially  on  the  small  vessels,  and  have  a 
constringent  effect  on  the  arterioles  which  can  frequently  with 
this  object  be  availed  of  in  tinnitus  with  benefit,  viz.:  that 
containing  belladonna,  digitalis,  ergot.  (Gruber  speaks  well 
of  arnica  in  nervous  tinnitus,  five  to  fifteen  drops  on  sugar 
three  times  in  the  day.)  But  independently  of  an^'  general 
treatment  the  local  conditions  will  require  attention,  displace- 
ments must  be  rectified,  congested  states  reduced,  menorrha- 
gic  discharges  should  be  controlled,  ovarian  excitations  sub- 
dued, sexual  excesses  moderated.  I  may  here  repeat  wiiat  I 
have  elsewhere  said  bearing  on  the  subject  of  vascular  pres- 
sure in  relation  to  tinnitus. 
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We  find  two  clearly  distinct  classes  of  patients  in  whom 
the  symptom  of  tinnitus  is  present,  the  distinction  being-  gen- 
erally so  evident  as  to  broadly  indicate  the  lines  of  therapeu- 
tic action.  In  one  group  there  is  slow  and  feeble  action  of  the 
heart,  perhaps  attended  by  occasional  intermittence;  the  pulse 
at  the  wrist  varies  in  force  and  character— it  may  be  full  but 
compressible,  or  feeble  and  easily  obliterated;  the  temporal 
arteries  are  dilated;  the  veins  on  the  backs  of  the  hands  are 
unduly"  prominent;  auscultation  reveals  an  imperfect  cardiac 
systole  or  diastole;  the  digestive  powers  are  weak;  there  is 
a  tendency  to  general  nervous  depression,  and  the  occasional 
attacks  of  giddiness  or  faintness  are  evidences  of  cerebral  an- 
aemia. 

It  is  in  these  cases  we  find  benefit  derived  from  such  drugs 
as  iron  and  its  combmations,  digitalis,  convallaria,  arsenic, 
quinine,  strychnine,  caffeine,  ergot.  The  bromides  have  to  be 
administered  with  caution,  and  it  is  a  question  if  any  tempo- 
rary' relief  due  to  dinunished  irritability  of  the  reflex  and  car- 
diac nerve  centres  compensates  for  the  depression  which  is 
attendant  on  their  prolonged  employment.  The  bromide  salts 
of  caffeine,  zinc,  and  iron  will,  however,  often  be  found  most 
valuable  g-iven  in  combination  with  other  Avascular  and  nerve 
tonics.  I  have  constantly  found  hydrobromic  acid  with  quinine 
and  pyrophosphate  of  iron  useful.  The  use  of  alcohol  in  such 
cases  in  any  quantity'  I  have  little  doubt  is  most  injurious; 
the  secondary  dilatation  of  the  arterioles  which  follows  the 
use  of  alcohol,  especially  in  the  intervals  between  its  admin- 
istration, increasing  the  tinnitus,  while  the  cardiac  irregularity 
and  gastric  disturbance  which  it  frequently  causes  still  fur- 
ther adds  to  the  mischief.  A  small  and  defined  quantit}'  of 
alcohol  taken  Avith  food  in  cases  of  weak  appetite,  and  such 
wines  as  St.  Raphael,  Burgundy,  claret,  and  the  red  Australian 
wines  are  of  service  in  anaemic  states;  though  even  this 
amount  of  alcohol  we  find  in  many  persons  aggravates  the 
noises. 

In  the  second  group  of  cases  there  are  the  g-eneral  eviden- 
ces of  increased  arterial  tension  in  the  incompressilbe  radial 
pulse,  throbbing  carotids,  rigid  vessels,  ocular  phenomena, 
sleeplessness,  headache,  and  sense  of  fulness  in  the  head.  We 
frequently  find  that  organic  changes  in  the  vascular  system 
or  the  kidneys  accompany  this  increased  arterial  tension. 
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Acrtic  stenosis,  and  mitral  insufficiency,  aneurismal  tu- 
mors, atheromatous  degeneration.  Bright  s  disease,  contracted 
kidney,  are  perhaps  the  most  frequently  met  Avith  of  these  or- 
ganic sources  of  tinnitus.  In  gout,  rheumatism,  chronic  al- 
coholism, diabetes,  and  transitory  glycosuria  the  same  condi- 
tion exists.  It  is  present  in  females  who  suffer  from  erratic 
or  suppressed  menstruation,  and  is  not  uncommon  at  the 
menopause  and  during  pregnancy.  Excessive  indulgence  in 
tea  may  produce  it.  I  have  drawn  attention  to  the  frequent 
occurrence  of  tinnitus  in  the  case  of  cerebral  tumors  and  other 
degenerative  changes,  both  of  the  brain  and  spinal  cord,  and 
have  elsewhere  detailed  the  particulars  of  a  case  in  which  tin- 
nitus aurium  was  the  earliest  symptom  of  the  subsequent  fatal 
growth  in  the  brain,  which  ultimately  involved  nearly  all  the 
nuclei  of  the  cranial  nerves.  ("Practitioner,"  1885,  Vol. 
XXXV.  "  Short  Notes  on  Therapeutics,''  "  Ocular  Therapeu- 
tics.") 

It  is  especially  in  this  increased  tension  tinnitus  that  bro- 
mide of  potassium  gives  such  relief.     I  do  not  think  it  is  of 
equal  value  to  hydrobromic  acid,  which  is  the  most  reliable 
medicine  I  know  of  for  the  relief  of  hypersemic  tinnitus.     It 
should  be  given  in  thirty-drop  doses,  and  may  well  be  combined 
with  such  medicines  as  digitalis,  convallaria,  or  quinine,  when 
these  are  indicated.     The  hydrobromate  of  cocaine  is  likely  to 
prove  a  useful  agent  for  tinnitus  in  doses  of  a  quarter  to  one 
grain.     I  have  given,  as  first  advocated  by  Turnbull,  hydro- 
bromic ether,  held  in  suspension  by  a  little  powdered  aiacla 
and  glycerin  in  three  to  five  minim  doses  with  advantage  (see 
formula?).     It  may  also  be  blown  into  the  middle  ear  through 
the  Eustachian  catheter.     Nitrite  of  amyl  and  nitroglycerin 
Avill  often  afford  temporary  relief  from  the  noise  and  throbbing 
in  the  ears.     I  have  known  inhalation  of  nitrite  of  amyl  give 
great  relief  in  several  cases  of  tinnitus  attendant  on  granular 
kidney,  and  in  other  forjns  of  hydrasmia  in  which  the  urine 
was  of  low  specific  gravity.     Ergotin  and  sclerotic  acid  are 
valuable  remedies  in  cerebral  hypersemic  conditions  attendant 
on  cardiac  irritability,  and  alone  or  in  combinations  with  dig- 
italis often  mitigate  distressing  tinnitus.     Hamamelis  may  be 
given  for  the  same  object  in  combination  with  ergot. 

It  is  in  this  class  of  patients  that  the  morning  administra- 
tion of  some  saline  aperient  waters  following  on  such  vegeta- 
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ble  cholag'ogues  as  iridin,  euonymin,podophyllin,  or  occasional 
small  doses  of  mercurial  powder  or  pill,  will  have  a  beneficial 
effect  on  the  tinnitus. 

Pilocarpine.— Here  I  come  to  allude  to  a  remedy  with 
which  my  name  has  a  kind  of  historic  interest  {vide  leading- 
article  in  the  "Lancet"'  of  September  25th,  1880).  I  believe  I 
was  one  of  the  first  in  the  United  Kingxlom  who  g-ave  pilocar- 
pine h^'podermically  as  a  vascular  depressant  and  rapid  dia- 
phoretic. For  nearly  a  year  before  the  meeting-  of  the  British 
Medical  Association  in  Cork,  in  1879,  I  had  been  using-  pilocar- 
pine in  ocular  affections,  both  locally  and  hypodermicaliy,  for 
the  relief  of  glaucomatous  states  of  the  ocular  vessels.  As 
far  back  as  that  year  I  used  it  in  a  case  of  Meniere's  affection 
due  to  syphilitic  disease  of  the  labyrinth  ("Practitioner," 
Vol.  XXXVI.,  p.  103).  And  this  experience  and  knowledge 
of  its  action  it  was  that  led  me  to  its  use  in  the  famous  case, 
well  known  at  the  time  as  "  The  Pilocarpine  Case,"  in  which  I 
emplo\-ed  it  for  suppressed  scarlatina.  The  records  of  the  case, 
and  the  professional  verdict  on  it,  can  be  found  in  the  medical 
periodicals  of  the  years  1880  and  1881.  Suffice  it  to  say  that 
mj'  use  of  the  drug  in  that  case  cost  me  a  hospital  inquiry  that 
lasted  the  g-reater  part  of  a  week,  at  which  I  fully  vindicated 
my  action,  and  what  I  have  always  regretted  more,  the  "  Brit- 
ish Medical  Journal,"  for  its  defence  of  my  treatment,  was 
subjected  to  an  action  at  law  for  libel.  What  value  I  have 
placed  on  pilocarpine  in  the  treatment  of  affections  of  the  laby- 
rinth may  be  gauged  from  this  quotation  from  the  students' 
(3d)  edition  of  the  "Handbook,"  and  from  the  "Practitioner'* 
of  March,  1886. 

"  It  is  a  question  if  we  avail  ourselves  of  the  action  of  pilo- 
carpine as  frequently  as  we  should.  (Mr.  Field  has  within  the 
last  few  years  verified  this  opinion  by  the  successful  use  of 
pilocarpine  in  cases  of  tinnitus  and  deafness.)  It  is  probably 
the  most  certain  and  powerful  of  all  our  drugs  in  cases  suitable 
for  its  administration,  where  the  reduction  of  vascular  tension 
is  our  object,  and  in  which  we  desire  to  check  effusion  and 
control  the  tendency  to  extravasation.  These  are  exactly  the 
conditions  in  the  earlier  stages  of  Meniere's  disease  and  other 
forms  of  vertigo  in  which  labyrinthine  effusions  are  threaten- 
ing or  occurring.  At  the  Milan  Congress  (1880)  Professor  Po- 
litzer  drew  attention  to  the  use  of  subcutaneous  injections  of 
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pilocarpine  in  syphilitic  exudations  of  the  labyrinth,  and  then, 
inferred  that  it  might  prove  of  service  in  other  than  specific- 
affections  of  the  internal  ear.  The  strength  of  the  solution 
he  is  in  the  habit  of  using,  and  which  is  nearly  the  same  as 
that  I  have  myself  employed,  is  a  two-per-cent  solution,  inject- 
ing three  to  six  drops  into  the  arm  for  each  dose.  (1)  The 
treatment  may  be  abandoned  if,  after  fourteen  days,  no  result^ 
is  apparent;  otherwise  it  may  be  continued  daily  until  a  de- 
cided improvement  is  manifest.  This  is  attained  in  periods  of 
time  varying  from  six  to  forty  days.  It  is  not  uncommon  to 
find  the  progress  vacillating.  But  as  a  rule  the  greatest  ad- 
vance is  made  during  the  first  fortnight  of  the  treatment.. 
During  the  administration  there  should  be  no  other  local  or  in- 
ternal treatment  pursued.  A  few  out  of  the  several  remark- 
able and  typical  cases  instanced  by  Professor  Politzer  are  well 
worthy  of  notice.  (2)  In  July,  1871,  a  Russian  gendarme  con- 
tracted primarj'  syphilis,  which  was  followed  by  secondary 
s^anptoms,  and  was  treated  b}"  mercury  and  iodine.  In  Janu- 
ary, ISSl,  he  was  attacKed  by  deafness  of  both  ears,  tinnitus, 
giddiness,  sickness,  and  violent  pain  in  the  occipital  region. 
The  right  ear  was  first  affected,  uncertainty  of  gait  followed,, 
especially  if  he  was  in  the  dark.  The  acoumeter  (or  Hormes- 
ser)  was  not  heard  on  contact  with  the  right  ear,  or  on  the 
corresponding"  temple,  while  loud  speaking  convej'ed  only  the 
idea  of  sound.  With  the  left  ear  the  acoumeter  was  heard  at 
the  distance  of  a  metre  and  a  half,  and  whispering  at  five 
metres.  The  tuning  fork  placed  on  the  head  was  heard  only 
with  the  left  ear.  Inflation  made  no  difference.  After  the 
first  injection  of  pilocarpine  speech  was  heard  at  sixteen  cen- 
timetres by  the  right  ear,  after  the  fourth  at  half  a  metre, 
after  the  eighth  at  four  and  a  half  metres,  at  the  end  of  the 
fourth  week  the  hearing  distance  of  the  left  ear  was  normal 
and  loud  speech  was  heard  at  five  and  a  half  metres. 

"Another  instance  was  that  of  a  lawyer,  aged  thirty-two, 
who  had  been  very  deaf  in  the  left  ear  from  sclerosis  and  mid- 
dle-ear catarrh.  In  September,  1884,  he  contracted  primary 
syphilis,  which  was  followed  by  secondary  symptoms,  and  an 
ulcerative  phar3aigitis.  He  was  benefited  hy  special  treat- 
ment. A  deafness  supervened  in  the  right  ear,  accompanied 
by  tinnitus,  giddiness,  and  headache.  There  were  no  changes- 
apparently  in  the  membrane,  middle  ear,  or  Eustachian  tube. 
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The  acouraeter  was  not  heard  with  the  left  ear,  nor  with  this 
ear  could  he  hear  a  loud  voice.  With  the  rig-ht  ear  the  acou- 
meter  was  heard  at  a  distance  of  four  centimetres,  and  loud 
conversation  at  one-third  of  a  metre;  no  sound  was  heard 
through  the  cranial  bones.  The  tuning-fork  was  heard  with 
the  left  ear  longer  when  the  fork  was  placed  on  the  mastoid 
process  than  when  it  was  held  to  the  ear.  It  was  the  reverse 
with  the  right  eai\  The  deafness  in  the  left  ear  was  doubt- 
less due  to  stapedial  fixation,  and  loss  of  sound  conduction; 
in  the  right  ear  to  syphilitic  effusion  into  the  labyrinth. 

"  Without  going  into  daily  progressive  improvement  under 
pilocarpine  injections,  it  will  be  sufficient  to  state  that  after 
the  thirty-second  injection  the  hearing  of  the  right  was  nor- 
mal, and  the  subjective  noises  had  disappeared,  and  the  inter- 
ference Avith  the  musical  perception  was  completely  removed. 

''  We  may  thus  summarize  the  conclusions  of  Professor 
Politzer  with  regard  to  the  use  of  pilocarpine  injection  in  affec- 
tions of  the  labyrinth,  (a)  It  is  in  syphilitic  affections  of  the 
labyrinth  that  it  is  of  most  service;  {b)  in  those  S3'pliiiitic  cases 
Avhich  may  be  regarded  as  hereditary"  it  is  of  less  use;  (c)  in 
cases  in  which  there  has  been  middle-ear  disease,  arising  out 
of  diphtheria  or  scarlatina,  pilocarpine  is  useless;  {d)  it  is  use- 
less in  old  cases  following  on  meningitis,  or  cerebro-spinal  fever, 
though  in  recent  cases  (Jacobson)  it  may  be  tried  with  suc- 
cess; (e)  there  is  a  large  percentage  of  failures  in  advanced 
cases,  but  the  success  of  the  treatment  is  sufficient  to  warrant 
its  employment  in  recent  and  more  desperate  cases  of  so- 
called "  nervine  deafness;"  (/)  it  should  be  administered  early 
In  the  deafness,  and  persevered  in  for  some  time;  it  is  harm- 
less in  its  operation  given  in  the  doses  before  recommended." 

While  I  thus  appraise  at  its  true  value  this  agent,  both  for 
lowering  vascular  tension  in  the  labyrinth,  and  promoting  the 
absorption  of  effused  products,  I  have  to  protest  against  its 
indiscriminate  employment  in  all  cases  of  tinnitus  and  deaf- 
ness, attended  or  not  by  vertigo,  as  the  purest  charlatanism. 
If  w^e  can  exclude  gross  middle-ear  changes  and  irremediable 
labyrinthine  lesions,  and  if  we  are  able  to  trace  the  aural  sub- 
jective phenomena  to  vascular  pressure  in  the  labyrinth,  let 
it  arise  how  it  may,  or  to  recent  effusions  of  serum  or  lymph 
into  the  lalwrinth,  then  pilocarpine  may  rationally  be  expected 
to  do  good,  and  not  otherwise.     To  use  it  without  such  dis- 


Subjective  Noises  i>i  the  Head  and  Eai's.  407 

criminate  precautions  is  to  bring"  the  drug-  itself  into  contempt, 
and  otologN"  into  disrepute.  Used  in  tlie  manner  indicated  by 
Politzer,  and  with  proper  precautions,  to  encourage  perspira- 
tion and  prevent  cliill,  I  have  not  liad  any  bad  effects  from 
pilocarpine.  It  is  best  to  begin  with  the  smaller  doses  and 
g-raduaily  increase  in  strength  and  frequency,  accoixling-  as 
the  patient  bears  the  effects  of  the  injections. 

Dental  Reflexes. — In  referring  to  reflected  peripheral  ex- 
citations, I  must  not  omit  a  reference  to  those  arising  from 
the  teeth.  In  a  paper  on  "  Dental  Reflexes  "  ("  Dental  Record," 
September,  1890),  recently  published,  I  alluded  to  tinnitus  and 
deafness  as  possible  reflex  S3'mptoms  arising  out  of  disorders 
of  the  teeth.  This  cannot  surprise  us  when  we  remember  the 
numerous  communications  of  the  trigeminus  with  the  other 
cranial  nerves  and  their  nuclei.  I  do  not,  however,  think  that 
such  aural  reflexes  are  of  frequent  occurrence.  We  might  ex- 
pect to  find  them  more  frequently  with  eruption  of  the  wisdom 
teeth.  But  indirectly  through  loss  of  sleep  caused  by  facial 
neuralgia,  headache,  and  the  nervous  prostration  which  we 
frequently  find  present  with  painful  carious  stumps,  tinnitus 
may  be  induced  by  dental  periostitis  and  caries.  At  least  the 
teeth,  in  any  persistent  case  of  tinnitus,  in  an  enfeebled  per- 
son, should  not  be  above  suspicion  and  inspection.  Indeed  it 
is  well  to  seek  for  any  collateral  source  of  excitation  in  the 
other  cranial  nerves,  as  well  as  the  auditory  itself.  It  is  con- 
ceivable that  the  prolonged  irritation  caused  by  astigmatism 
and  its  secondary  consequences,  in  persistent  headache,  verti- 
go, and  nausea,  might  start  in  the  ear  such  a  subjective  phe- 
nomenon as  tinnitus.  As  a  fact,  I  have  known,  whether  as  a 
coincidence  or  otherwise,  on  several  occasions  in  an  astigma- 
tic sufferer,  tinnitus  to  be  present.  As  it  has  a  bearing  on 
this  subject  I  reproduce  that  portion  of  my  communication 
on  "Dental  Reflexes,"  more  especially  touching  on  tinnitus 
aurium. 

'' In  the  record  of  neuralgia  of  the  fifth  and  facial  nerves 
associated  with  tinnitus  aurium,  I  found  that  out  of  260  cases 
of  tinnitus,  7  were  suffering  from  neuralgia  of  these  nerves, 
and  7  more  complained  of  severe  headache.  Though  I  have 
no  record  of  the  condition  of  the  teeth  in  these  cases,  still  I  am 
aware  that  in  many  the  teeth  -were  affected,  and  it  is  only  rea- 
sonable, on  physiological  grounds,  to  infer  that  the  decayed 
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teeth  may  have  had  a  share  in  causing-  the  tinnitus,  or  in 
starting-  the  morbid  condition  of  the  tympanum  which  accom- 
panied it.  Rarely,  however,  in  aural  cases  is  deafness  attrib- 
uted to  the  teeth.  This  is  my  experience.  This  may  arise 
from  the  patient  and  sui'geon  overlooking-  the  teeth  as  a  prob- 
able source  of  the  ear  mischief.  Neuralgic  and  radiating-  pain 
in  the  ear  associated  with  dental  pain  is  common.  In  the 
eruption  of  the  wisdom  teeth  such  pain  is  not  unusual.  Still, 
occasionally,  the  origin  of  deafness  is  ascribed  to  toothache. 
A  lady,  aged  thirty-four,  consulted  me  in  1888  for  deafness 
and  tinnitus.  She  was  positive  the  deafness  at  first  appeared 
when  she  was  suffering  from  severe  toothache.  There  were 
carious  teeth  of  the  upper  and  lower  jaw.  She  was  quite 
healthy  in  every  other  respect.  The  membrana  tympani  of 
either  ear  was  rigid ;  there  was  collapse  of  the  Eustachian  tube 

she  had  the  teeth  attended  to,  but  the  deafness  and  tinnitus 

continued. 

"  I  have  this  day  seen  a  patient  with  white  and  gold  stop- 
pings in  the  upper  and  lower  left  molar  teeth  and  overcrowded 
incisors:  she  suffers  from  periodical  tinnitus  aurium  of  the  left 
ear,  the  hearing  is  nearly  normal,  there  is  nothing  discernible 
save  some  slight  catarrhal  changes  in  the  membrana  t3mpani, 
yet  there  is  violent  neuralgic  pain  apparently  starting  m  the 
ear  and  radiating  in  the  course  of  the  facial  branches.  This 
lady  has  been  wearing  a  pessar3^  for  some  time  for  retrover- 
sion of  the  womb,  to  which  she  ascribes  all  her  ills.  And  many 
times  I  have  known  neuralgia  of  the  ear,  occurring  without 
any  inflammation  or  other  abnormal  conditions  of  the  ear,  un- 
questionably due  to  a  carious  tooth,  and  the  pain  has  been  im- 
mediately relieved  by  its  removal.  Such  neuralgic  attacks 
are,  as  I  shall  show,  accompanied  occasionalh'  by  tinnitus. 
Such  a  local  symptom  generally  points  either  to  an  interfer- 
ence with  the  equilibration  of  the  air  in  the  tympanum  or  the 
fluid  in  the  labyrinth,  or  at  least  to  sufficient  irritation  in  the 
auditory  nerve  tract,  from  nucleus  to  cortex,  to  start  this 
symptom.  The  communications  of  the  fifth  with  the  facial 
and  auditory  nerves  through  the  otic  and  spheno-palatine 
ganglia ;  the  distinct  supply  of  the  tensor  tympani  b^^  the  fifth 
nerve,  and  of  the  stapedius  by  the  facial — the  two  muscles 
which  are  most  important  in  regulating  the  equilibration  of 
the  fluid  in  the  hibyrinth — offer  the  anatomical  explanation  of 
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such  a  reflex  aural  irritation  spring'ing  from  a  dental  cause  in 
the  superior  or  inferior  dental  branches  of  the  fifth  nerve. 
This  possible  reflex  disturbance  of  the  fluid  equilibrium  in  the 
labyrinth,  through  an  irritation  existing-  in  the  teeth,  demands 
additional  attention  in  face  of  the  fact  stated  by  Foster  that 
the  "^  activity  of  the  tensor  t^niipani  is  regulated  by  reflex 
action.'  Nor  in  estimating"  the  various  reflex  relationships  of 
fifth  nerve  must  the  fact  be  overlooked  that  at  its  orig-in  the 
sensory  root  of  the  fifth  anastomoses  with  all  the  motor 
nuclei  of  the  nerves  arising-  from  the  medulla  with  the  excep- 
tion of  the  abducens  (Gth)  (Landois  and  Stirling).'^ 


CHAPTER  XL 

SOME    ANATOMICAL  POINTS    BEARING  ON   REFLEXES   OP 
THE   TRIGEMINUS. 

There  are  some  anatomical  points  in  regard  to  the  con- 
nections and  communications  of  the  fifth  nerve  which  are  of 
interest  to  remember  in  discussing-  any  of  those  reflexes  which 
irritation  of  the  dental  branches  may  produce.  It  may  be 
well  in  the  first  place  briefly  to  tabulate  these. 

1.  Nuclei  of  Origin  of  Fifth. 

The  connection  of  the  motor  nucleus  with  the  cortical  mo- 
tor centre  of  the  opposite  side,  and  its  connection  with  the 
descending-  root.  The  anastomosis  of  the  sensory  root  with 
all  the  motor  nuclei  of  the  nerves,  arising  from  the  medulla 
save  the  sixth — (Landois  and  Stirling-). 

2.  Distribution  to  Dura  Mater  and  Arachnoid  from 
Fifth  Nerve. 

The  supply  of  tlie  dura  mater  from  the  fifth  nerve  through 
the  recurrent  branch  from  the  Gasserian  gang-lion,  superior 
maxillary,  ophthalmic  division  of  fifth;  the  communications 
between  the  branches  of  the  carotid  plexus  of  the  S3'mpathetic 
going-  to  the  dura  mater,  with  the  Gasserian  ganglion  and 
Meckel's  ganglion,  through  the  vidian.  Besides  the  facial  and 
spinal  accessory,  the  motor  division  of  the  inferior  maxillary 
of  fifth  sends  a  branch  to  the  arachnoid ;  while  the  fifth  also 
participates  in  the  supply  of  the  pia  mater. 

3.  Distribution  to  Scalp  and  Communications  of  Fifth. 

Supra-trochlear,  infra-orbital,  from  ophthalmic;  temporal 
of  orbital,  from  superior  maxillary;  auriculo-temporal,  from 
inferior  maxillary.  '"  All  the  cutaneous  ofi"sets  of  the  fifth 
nerve  form  communications  with  the  adjacent   ramification 
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of  the  seventh  nerve" — (Quain).  The  intercommunications 
between  the  great  auricular,  small  and  great  occipital  (from 
the  second  and  third  cervical  nerves),  and  the  posterior  auric- 
ular of  the  facial,  form  a  connecting-  link  between  the  cutaneous 
branches  of  the  second  and  third  cervical,  and  the  fifth  nerves. 
This  anatomical  connection  has  an  important  bearing"  on  the 
concurrence  of  cervical  with  dental  neuralgia. 

Important  Communications  of  Fifth  with  other  Cranial 

Nerves. 

With  the  Facial. — Through  the  chorda  tympani;  tem- 
poro-facial  and  temporal;  malar;  infra-orbital;  buccal;  su- 
pra-maxillary. 

With  the  Auditory. — The  upper  division  of  the  auditory 
nerve  communicates  with  the  geniculate  ganglion  or  facial, 
and  so,  by  means  of  the  large  and  small  superficial  petrosal 
nerves,  with  Meckel's  and  the  otic  ganglion,  respectively. 

With  the  Glosso-pharyngeal. — Jacobson's  "t^-mpanic 
branch  "  with  the  small  superficial  petrosal  and  otic  ganglion- 
section  of  the  fifth  nerve  is  followed  by  inflammatory 
changes  in  the  tympanum  of  the  rabbit — (Berthold  and 
Grunhagen).  Also  in  relation  to  ocular,  auditory,  and  nasal 
reflex  irritation,  these  distributions  of  the  fifth  nerve  have  to 
be  remembered. 

Other  Distributions. 

Eye. — The  origin  of  the  long  ciliarj^  branches  through  the 
sensory  root  of  the  lenticular  ganglion;  the  infra-  and  supra- 
trochlear branches  to  the  e^^e  and  lachrymal  apparatus,  the 
supra-orbital  cutaneous  twigs  to  the  scalp  and  frontal  peri- 
cranium. Communications  with  the  third,  fourth,  and  sixth 
nerves  through  the  ophthalmic  of  fifth. 

Ear. — The  communication  through  the  otic  ganglion  with 
the  tympanic  plexus.  The  muscular  supplj^  from  the  otic 
ganglion  to  the  tensor  tjnnpani  and  the  tensor  palati. 

Nose. — The  supplj^  through  the  branches  of  Meckel's  gan- 
glion, and  the  naso-palatine  nerve,  to  the  hard  palate  and  the 
middle  and  inferior  meati,  soft  palate,  tonsils,  septum  nasi, 
and  ethmoidal  cells. 

These  connections  and  distributions  of  the  branches  of  the 
XI- 27 
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Fig.  56.— Ocular,  Nasal,  and  Aural  Reflexes.  Semi-diagrammatic  representation  (after 
Landois  and  Stirling)  of  the  nerves  of  the  eyeball,  the  connections  of  the  trigeminus  and  its 
ganglia,  together  with  the  facial  and  glosso-pharyngeal  nerves.  3.  Branch  to  the  interior 
oblique  muscle  from  the  oculomotorius,  with  the  thick  short  root  to  the  ciliary  ganglion  (c)  ; 
t,  ciliary  nerves  ;  long  root  to  the  ganglion  from  the  nasociliary  {nc)  ;  s,  sympathetic  root 
from  the  sympathetic  plexus  surrounding  the  internal  cai'otid  (G)  ;  d,  first  or  ophthalmic 
division  of  the  trigeminus  (5)  with  the  naso-cihary  (mc)  and  the  terminal  branches  of  the 
lachrymal  ((0,  supra-orbital  Qi),  and  frontal  (/) ;  Z,  second  or  superior  maxillary  division  of 
the  trigeminus  (R)  infra-orbital ;  (n),  spheno-palatine  (TMeckers)  ganglion  with  its  roots; 
(/),  from  the  facial,  and  v,  from  the  sympathetic  ;  N,  the  nasal  branches,  and  p/>,  the  pala- 
tine branches  of  the  ganglion;  <;,  third  or  inferior  maxillary  division  of  the  trigeminus;  fc, 
lingual ;  i,  ?,  chorda  tympani  ;  w,  otic  ganglion,  with  the  roots  from  the  tympanic  plexus,  the 
carotid  plexus,  and  from  the  3d  branch  and  with  its  branches  to  the  auriculo-temporal  (a) 
and  to  the  chorda  (i,  x)  ;  L,  submaxillary  ganglion  with  its  roots  from  the  tympanico-lin- 
gual,  and  the  sympathetic  plexus  on  the  external  artery  (5).  7,  Facial  nerve,  j,  its  great 
superficial  petrosal  branch  ;  a,  gang,  geniculatum  ;  p,  branch  to  the  tympanic  plexus ;  v, 
branch  to  the  stapedius  ;  6,  anastomatic  twig  to  the  auricular  branch  of  the  vagus ;  i,  i, 
chorda  tympani ;  S,  stylo-mastoid  foramen.  9,  Glosso-pharj-ngeal ;  A,  its  tj'mpanic  branch  ; 
ir  and  e,  connections  with  the  facial ;  U,  terminations  of  the  gustatory  fibres  of  9  in  the  circum- 
vallate  papillae  ;  Sy,  sympathetic  with  G  g,  s,  the  superior  cervical  gangUon;  I.,  XL,  III.,  IV., 
the  four  upper  cervical  njrves  ;  P,  parotid  ;  m,  submaxillary  gland. 
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fifth  nerve  are  in  themselves  sufficient  to  explain  some  of  the 
occasional  reflex  symptoms  that  may  be  traced  to  an  irritation 
of  dental  twig-s.  The  connections  of  the  fifth  nerve  witli  the 
sympathetic  are  of  primary  importance  in  so  far  as  they  bear 
on  the  vaso-motor  effects  of  irritation  of  the  dental  twigs. 
These  effects  are  manifested  in  alhed  conditions  of  blood  pres- 
sure; increase  or  diminution  in  the  ciliary  circulation  in  the 
eye,  in  the  vessels  of  the  tj^mpanum  and  labyrinth  in  the  ear, 
b         c 


Fig.  5'.— Diagram  of  the  Third  Division  of  the  Fifth  Nerve,  its  Connection  and 
Branches.  V— Fifth  nerve.  6,  large  sensory  root  with  the  Gasserian  ganglion;  o,  smaller 
motor  root  joining  inferior  maxillary  nerve.  A,  anterior  division  of  the  inferior  maxillary 
nerve  with  its  branches  to  the  muscles  of  mastication  and  buccal  branch  (mainly  motor) ;  B, 
posterior  divisions;  1,  its  lingual  branch;  2,  the  inferior  dental  branch,  with  the  twigs  to  the 
teeth,  and  the  mental  branch;  3,  the  mylohyoid  branch;  F,  the  facial  nerve  with  its  (c  t) 
chorda  tympani  branch  going  to  (S  G)  submaxillary  ganglion  as  its  motor  root.  O  G,  otic 
ganglion;  g  sx>,  great  superficial  petrosal  connecting  the  facial  nerve  with  (M  G)  Meckers 
ganglion \  ssp,  small  superficial  petrosal  connecting  the  facial  nerve  with  the  otic  ganglion ; 
e  sp,  external  superficial  petrosal,  connecting  the  middle  meningeal  (M)  plexus  with  the 
facial  nerve;  (F  A)  facial  artery,  communicating  with  submaxillary  ganglion,— From 
"Hermann's  Physiology." 

and  those  of  the  septum  and  turbinate  bones  in  the  nose.  The 
same  observation  applies  to  the  scalp,  frontal  i^ericranium, 
and  dura  mater.  Though  the  auditory  nerve  in  common  with 
the  optic  and  olfactory  has  no  connection  directly  with  the 
sympathetic,  yet  there  are  the  communications  from  the  ca- 
rotid plexus  with  Meckel's  ganglion  through  the  deep  and  great 
superficial  petrosal  (forming  the  vidian),  and  the  filaments 
that  proceed  from  the  sympathetic  around  the  middle  menin- 
geal to  the  otic  ganglion.     There  are  indirect  connections  also 
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through  the  tympanic  branch  of  the  giosso -pharyngeal  and 
the  communications  with  the  facial  nerve  through  its  genicu- 
late ganglion  and  its  branch  to  the  stylo-hyoid  muscle. 

The  vaso-constrictor  fibres  (contracting  blood-vessels) 
pass  from  the  anterior  roots  of  the  upper  dorsal  through  the 
sympathetic  cervical  ganglia  (Gaskell)  to  the  carotid  artery, 
and  thence  to  the  special  arteries  supplying  the  parts  before 
named.  The  vaso-dilators  arising  from  the  entire  spinal  cord 
find  their  way  in  the  same  manner  to  the  smaller  vessels. 
The  knowledge  of  the  existence  of  these  distinctly  opposed 
vaso-motor  nerves,  one  diminishing  the  blood  supply  and  rais- 
ing the  blood  pressure,  the  other  increasing  it  and  lowering 
the  blood  pressure,  helps  to  explain  some  of  the  seemingly 
paradoxical  effects  following  on  stimulation  of  the  fifth  nerve, 
as,  for  instance,  an  increase  or  diminution  of  the  intra-ocular 
vascular  tension  from  decayed  teeth  and  supra-  or  infra-orbital 
nerve  excitation.  Still  more  seriously  touching  on  this  ques- 
tion is  the  knowledge  that  "  pressor  "  nerve  fibres  exist  in  the 
trigeminus  which  excite  the  vaso-motor  centre  in  the  medulla 
and  causes  a  rise  of  blood  pressure.  ("  Text-Book  on  Ph.ysi- 
ology,"  by  J.  McKendrick,  M.D.,  F.R.C.S.,  Vol.  II.,  p.  294, 
1889.) 


CHAPTER  YII. 

OTHER  THERAPEUTICAL  REMEDIES. 

Massage,  Depletion,  Counter- Irritation.  —  This  is  a 
method  of  ti^eatment  which  I  have  found  of  service  in  certain 
cases  of  nervous  deafness,  attended  by  tinnitus,  and  in  "pro- 
gressive deafness"  due  to  chronic  middle-ear  changes,  and 
also  in  neuralgia  of  the  tympanum.  I  do  not  pretend  to  ex- 
plain how  it  acts.  But  it  has  in  some  cases  decidedly  a  bene- 
ficial effect.  I  direct  massage  over  the  mastoid  regions  to  be 
carried  out  thus :  The  patient  is  seated  opposite  the  masseur 


or  masseurse,  who  stands  in  front,  with  the  hands  laid  on 
each  side  of  the  occiput.  Pressure  is  then  made  by  rotating 
the  hand  in  an  upward  direction. 

This  movement  may  be  alternated  with  tapotement  (Fig.  59). 
The  lobe  of  the  ear  is  drawn  back  with  the  fingers  of  one  hand, 
while  the  strokes  on  the  mastoid  are  rapidly  made  with  the 
fore  and  middle  Angers  of  the  other  (Fig.  59).  Also,  massage 
can  be  practised  bj^  friction  with  the  fingers,  the  head  being 
in  the  same  position  as  in  Fig.  58.     This  massage  should  be 
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carried  out  twice  daily,  for  some  ten  to  fifteen  minutes  at  a 
sitting-.  I  direct  tlie  massage  to  be  wet;  that  is,  tlie  mastoid 
is  smeared  over  with  a  solution  of  menthol  (one  part  in  seven), 
or  the  fing-ers  of  the  operator  are  moistened  with  the  same 
solution. 

I)epletion  and  Counter-Irritation. — I  have  several  times 
known  a  throbbing-  tinnitus  relieved  b^^  the  application  of  one 
or  two  leeches,  applied  inside  or  under  the  concha.  One  pa- 
tient of  mine,  a  medical  friend,  was  in  the  habit,  whenever  the 
tinnitus  became  distressing-ly  loud,  of  applying  a  few  leeches 
in  this  manner.     This  always  gave  him  relief  for  some  time 


Fig.  59. 

from  the  "  thumping  noise  "  he  complained  of,  and  the  sense 
of  fulness.  In  the  same  manner  I  have  known  gentle  counter- 
irritation  with  the  charta  epispastica,  or  a  small  portion  of 
D'Albespeyres'  dressing  laid  over  the  mastoid,  mitigate  the 
noise.  A  good  counter-irritant  embrocation  for  this  purpose 
is  the  following : 

I^   Tinct.  capsici, 
Tinct.  aconiti, 
Spt.  armoraciai  co., 
Chloroformi, fiil  3  ij.     M. 

Or, 

Sol.  menthol  (1  in  7),      .      "  .         .         .         .      3  vi. 
01.  sinapis, 3  ij- 

This  latter  solution  is  to  be  applied  gently  to  the  mastoid 
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a  few  times  in  the  day.  Such  remedies  are  at  best  but  palUa- 
tive;  still,  anything  that  affords  even  temporary  relief  from 
the  distressing-  noise  will  be  welcomed  by  the  sufferer. 

Electrical  Treatment  of  Tinnitus,— A.^  regards  galvan- 
ism and  its  effects  in  tinnitus,  I  may  say  at  once  that  person- 
ally it  is  a  remedy  I  cannot  strongly  recommend  and  am  not 
much  in  favor  of,  for  the  following  reasons. 

It  is  uncertain  in  its  effects,  frequently  causing  grave  ag- 
gravation of  the  subjective  noises  (the  fact  that  the  galvanic 
current  is  more  powerful  in  originating  subjective  sensations 
in  the  morbid  than  in  the  healthy  auditory  nerve  [Benedikt] 
is  not  to  be  forgotten.) 

The  dosage  of  it  is  difficult  to  measure.  In  the  hands  of 
those  not  accustomed  to  electrical  manipulation  it  is  a  most 
haphazard  treatment  in  that  form  of  nerve  disturbance  that 
requires  technical  skill  in  manipulation,  and  fineness  of  adjust- 
ment in  appliance.  (The  application  of  a  current  of  only  a  few 
cells  in  the  region  of  the  mastoid  process  is  apt,  without  great 
care,  to  produce  dangerous  giddiness.  This  is,  however,  easily 
avoided  by  employing  a  "  high  tension  "  current  of,  say,  thirty 
cells,  reduced  down  by  means  of  the  water  rheostat  introduced 
into  the  circuit.  This  should  be  regulated  so  that  the  galvan- 
ometer shows  one-half  to  one  milliampere,  when  the  wetted 
electrodes  are  pressed  together.  With  this  high  external 
resistance  in  the  circuit  it  will  be  noticed  that  when  the  head 
is  included  in  the  circuit,  practically  no  diminution  in  the  cur- 
rent will  be  indicated  by  the  galvanometer.) 

"My  accumulated  experience,"  says  Poiitzer,  "indicates 
that  galvanic  treatment  effects  a  lasting  improvement  in  the 
function  of  hearing  only  in  a  few  cases,  and  complete  removal 
of  the  subjective  noises  extremely  rarely;  but  that  very  often, 
after  longer  or  shorter  treatment,  the  intensity  of  the  subjec- 
tive noises  and  their  annoyance  are  lessened  for  a  long  time, 
and  that  besides,  the  head  symptoms  accompanying  ear  dis- 
eases are  either  quite  removed  or  greatly  improved."  On  the 
other  hand,  he  notices  that  aggravation  of  the  symptoms 
sometimes  follows  the  galvanic  treatment,  the  noises  becom- 
ing more  intense,  and  general  excitement  attending  even  a 
few  sittings. 

If  we  now  take  Gruber's  opinion  and  compare  it  with  that 
of  Poiitzer  we  find  it  is  as  follows:  "As  regards  the  employ- 
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ment  of  electricity  from  his  own  experience,  he  entirel^^  agrees 
with  Schwartze,  who  disputes  altog-etlier  the  accuracy  of 
Brenner's  conclusions  as  expressed  in  his  well-known  formula 
in  reference  to  Brenner's  statements  about  '  electro-diagnosis/ 
Neither,  unfortunatelj^,  can  he  say  much  as  to  the  effects  of 
electricity  in  aural  diseases  from  a  therapeutical  point  of  view. 
Tlie  induced  current  appears  most  serviceable  in  cases  in 
which  there  is  a  paretic  condition  of  the  internal  muscles 
(Weber- Liel).  Perhaps,  too,  the  electrolytic  action  of  the  gal- 
vanic current  may  have  an  influence,  as  Schwartze  has  sug- 
gested, upon  plastic  processes  in  the  middle  ear;  though  the 
results  hitherto  obtained  are  not  of  a  very  favorable  kind. 
With  respect  to  particular  symptoms,  it  is  certainly  true  that 
galvanism  is  frequently  capable  of  temporarily  relieving  or 
removing  the  subjective  auditory  sensations.  It  is,  neverthe- 
less, well  ascertained  that  a  permanent  cure  of  these  is  an  ex- 
tremely rare  occurrence,  and  that  in  the  majority  of  instances 
the  noises  return  after  a  few  hours,  sometimes  in  a  much  more 
intense  degree. 

"  In  such  cases,  or  in  those  in  which  other  morbid  symp- 
toms are  increased  by  the  application  of  electricit3^,  its  further 
emploj^ment  should  be  undertaken  with  much  circumspection, 
as  thereby  the  condition  may  be  considerably  aggravated. 
Electricity  may  tend  to  improve  the  hearing  power  when 
general  nervous  affections  are  present,  which  are  benefited 
by  this  mode  of  treatment.  The  author  has,  however,  not 
been  able  to  convince  himself  of  its  efficacy  in  primarj^  disease 
of  the  auditory  nerve.  If  he  w^ere  to  draw  a  conclusion  from 
his  own  experience  of  its  action,  he  should  in  general  agree 
with  Bettelheim,  who  says  that  though  it  may  be  proper  to 
employ  it  in  cases  of  nervous  aural  affections  after  long-con- 
tinued treatment  conducted  on  ordinary  principles  has  proved 
fruitless,  yet  it  would  not  be  good  practice  to  do  so  before 
everything  else  had  been  tried." 

The  satisfactory  application  of  electricity'  (author's  "  Prac- 
titioners' Handbook,  3d  edition,  p.  157)  to  the  ear  is  in  prac- 
tice attended  with  many  difficulties.  Patients  are  so  differ- 
ently constituted  to  bear  even  weak  currents,  some  refusing 
altogether  to  submit  to  internal  galvanism;  they  are  impatient 
of  a  treatment  which  is  unpleasant  if  they  do  not  experience 
speedy  results  in   the  diminution  of   the  noises  or  the  deaf- 
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ness;  nor  can  the  practitioner  truthfulh'  deny  that  there  is 
much  that  is  experimental  in  the  treatment. 

These  expressions  of  opinion  on  the  part  of  such  experi- 
enced authorities  I  venture  to  quote,  as  I  feel  that  it  completely 
accoi'ds  with  my  own  experience  of  galvanism.  In  cases  in 
which  it  has  done  good  I  have  always  been  in  doubt  if  the 
benefit  was  not  as  much  derived  from  other  treatment  accom- 
panying its  use  as  from  the  galvanism  alone.     We  cannot  ra- 


FlG.  CO. — Portable  Voltaic  Uatteiy  for  Geueral  Applicaiion;  40  LeclanchS  cells,  accesso- 
ries, collector,  interrupter,  current  reverser,  and  galvanometer  (Coxeter). 

tionally  expect  much  benefit  from  any  phj'siological  or  thera- 
peutical effects  of  electricit}^  in  those  cases  in  which  an  exam- 
ination affords  clear  proof  of  serious  organic  changes  in  the 
middle  ear  or  labj-rinth.  It  is  rather  in  those  patients  in 
which  the  examination  by  the  speculum,  otoscope,  and  tuning- 
fork  points  to  tubal  collapse  as  the  principal  cause  of  the 
tinnitus,  and  that  other  correlative  evidence  leads  to  a  belief 
that  there  is  a  condition  of  enervation,  not  alone  of  the  tubal 
but  also  of  the  tympanic  muscles,  producing  by  pressure  or 
otherwise  disturbance  of  equilibration  in  the  labyrinth,  that 
electricity  is  likely  to  be  of  service. 


CHAPTER  VIII. 

AURAL  ELECTRO-THERAPEUTICS. 

Having  thus  expressed  my  present  feeling  as  to  the  ad- 
vantage of  galvanism  in  the  treatment  of  tinnitus,  I  consider 
the  subject  sufliciently  sub  judice  and  of  that  importance  to 
place  this  brief  review  of  the  whole  question  before  my  read- 
ers. I  am  indebted  for  this  summary  to  my  friend.  Dr.  James 
Cag-ney  (St.  Mary's  Hospital),  who  has  devoted  special  at- 
tention to  the  subject  of  electro-therapeutics. 

Excitation  of  the  auditory  nerve  has  been  carried  out  in 
various  ways  b^^  different  observers,  but  in  the  author's  opin- 
ion the  best  method  is  that  of  Brenner,  which  was  adopted 
also  by  Erb.  The  indifferent  electrode — a  plate  of  large  size — 
is  placed  over  the  back  of  the  neck,  and  the  circuit  is  com- 
pleted by  pressing  a  sponge  electrode  of  medium  size  over  the 
external  ear  so  as  completely  to  occlude  the  external  meatus. 
Both  electrodes  should  be  thoroughly  soaked  in  water  or  a  so- 
lution of  common  salt.  Since  the  results  depend  upon  the  sub- 
jective sensations  of  the  patient,  he  should  be  told  what  to  ex- 
pect and  made  to  disregard  concomitant  sensations.  In  some 
healthy  persons  the  auditory  reaction  cannot  be  obtained,  be- 
cause the  auditory  nerve,  being  situated  deeply  and  in  the 
neighborhood  of  very  sensitive  organs,  a  current  sufficiently 
strong  for  its  stimulation  is  apt  to  cause  intolerable  discom- 
fort. In  disease,  on  the  other  hand,  a  galvanic  hypertesthesia 
of  the  auditory  nerve  commonly  exists,  and  on  this  fact  de- 
pends in  large  measure  the  practical  utility  of  the  procedure 
to  be  described. 

With  the  electrodes  disposed  in  the  manner  indicated,  a 
weak  current  is  passed  and  repeated  kathodic  closures  are 
made.  If  the  current  be  slowly  increased,  a  point  will  be 
reached  at  which  kathodic  closure  is  always  attended  by  a 
definite  sound,  and  Avith  the  same  strength  of  current  anodic 
opening  causes  a  similar  but  feebler  sound.  In  this  way  is 
obtained  the  normal  auditory  formula: 
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KC.  S',    .         .     Kathode  closure.       Loud  sound. 
KO, .        .        .    Kathode  opening-.     Nil. 
AC,  .        .         .     Anode  closure.  Nil. 

AO,  .         .         .     Anode  opening.        Weak  sound. 

— Erb. 
Or  with  strong-  currents,  the  complete  formula : 

KC.  S', Loud  sound. 

KD.  !S>  .        .        .        .     Sound  diminishing 

and  disappearing. 
KO, Nil. 

AC,  .        .        .        .        .     Nil. 

AD,  .        Anode  duration.  Nil.  . 

AO.  s Short  weak  sound. 

—Erb. 

The  Auditory  Reaction  in  Disease. 

The  auditory  nerve  reacts  to  galvanic  currents  in  a  very 
characteristic  manner  in  disease.  The  affections  to  which 
this  statement  applies  are  especially  apt  to  be  attended  with 
obstinate  tinnitus.  Thej'-  are,  moreover,  of  all  others  the 
most  likely  to  be  benefited  by  electrical  treatment,  and  since 
the  form  which  the  latter  should  assume  will  be  directly  sug- 
gested in  any  given  case  by  the  results  of  investigation,  it  is 
important  to  possess  some  knowledge  of  the  method  in  which 
this  may  be  conducted. 

There  is  another  fact  which  renders  this  class  of  cases  es- 
pecially suited  to  the  purpose.  It  has  been  mentioned  that 
excitation  of  the  auditory  nerve  in  health  is  often  difficult, 
sometimes  impossible,  because  strong-  currents  are  needed  to 
effect  it,  and  these  cause  discomfort  by  their  action  on  other 
parts,  such  as  the  visual  apparatus,  the  trigeminus,  facial,  and 
gustatory  nerves,  and  the  brain  itself.  In  disease,  on  the 
other  hand,  galvanic  hyperassthesia  of  the  auditory,  in  which 
the  nerve  responds  to  very  feeble  currents,  is  constantly  pres- 
ent. This  has  been  explained  in  a  very  satisfactory  manner 
by  Brenner.  The  special  senses,  when  deprived  for  long  of 
the  appropriate  stimulus,  are  apt  to  exhibit  a  condition  of 
craving  or  excessive  excitability  for  such  as  may  yet  reach 
them.  A  familiar  instance  is  the  dazzling  effect  of  light  after 
prolonged  detention  in  the  dark,  and  doubtless  many  cases  of 
tinnitus  in  those  who  are  wholly  or  partially  deaf,  may  be  ac- 
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counted  for  in  the  same  way.  The  electrical  examination  of 
the  auditory  nerve  is  conducted  in  the  same  manner  as  in 
health,  but  generally  weaker  currents  will  suffice. 

Simple  Galvanic  Rypercesthesia. — In  this  condition  the 
auditory  nerve  is  more  rapidly  excitable  than  in  health,  but 
there  is  no  chang-e  in  the  normal  formula.  It  is  apt  to  occur 
with  moderate  disturbance  of  hearing-,  associated  with  thick- 
ening-, retraction,  or  slight  atrophj^  of  the  membrana  tym- 
pani;  it  is  common  in  long-standing*  ear  disease,  with  tinnitus 
as  the  usual  accompaniment,  perforated  tympanum,  suppura- 
tion, otitis  media,  caries,  fractures,  traumatic,  and  especially 
rheumatic,  facial  paral^^sis.  The  degree  of  hypera^sthesia 
should  be  es'timated  where  this  is  possible  \)j  a  comparison 
with  the  sound  ear;  but  the  number  of  cells  (4-8  instead  of 
12-16  in  health),  or  of  milliamperes  of  current  employed  should 
always  be  recorded. 

Simple  galvanic  hypersesthesia  is  constantly  observed  in 
connection  with  subjective  noises  in  the  ear,  apart  from  or- 
ganic disease,  and  such  are  particularly  amenable  to  electrical 
treatment.  It  is  usually  found  that  the  sound  ceases  at  once, 
and  entirely'  with  the  passage  of  AC  and  AD,  while  it  is  ag- 
gravated by  other  stimuli. 

Galvanic  Hypercesthesia,  until  Anomaly  of  the  Formula. 
— The  sounds  in  this  case,  besides  being  more  readily  evoked, 
are  altogether  different  from  those  of  health.  They  are  vari- 
ously described  as  whistling,  buzzing-,  singing,  humming,  ring- 
ing, hissing,  etc.  Thej^  are  loud  and  persistent.  Though  the 
sounds  differ  in  different  cases,  and  with  the  different  phases 
of  excitation,  the^^  are  the  same  in  the  same  case  for  each  of 
these  phases  (KC.  RD.  AO',  etc.).  Further,  there  are  super- 
added morbid  sensations — usually  at  first  an  AC.  and  AD. 
sensation;  later,  one  with  KO.  The  following  illustration  is 
from  one  of  Erb's  cases  : 

A  man  of  fifty-four,  with  partial  deafness,  old-standing  tin- 
nitus, thickening,  and  retraction  of  t^^mpanum. 

10  cells,    KCWh'      .        .     Loud  shrill  whistling. 

KDWh  GO ,        .     Prolonged  whistling. 

KO:h         .         .        .    Short  humming. 

AC:H'       .         .     Loud  buzzing- and  humming. 

ADH>       .        .     Same,  fading. 

AOWh>   .         .     Whistling  as  in  KC. 
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Sometimes  the  normal  sensations  are  entirely  lost,  and  the 
morbid  ones  only  remain.  There  is  then  said  to  be  conversion 
of  the  formula.  The  conditions  in  which  anomaly  and  conver- 
sion of  the  formula  occur  are  old  aural  disease,  extensive  de- 
struction of  the  middle  ear,  and  labyrinthine  trouble. 

Qualitative  Anomalies  of  the  Galvanic  Reaction  of  the 
Auditory  ivithout  Hypercesthesia. — The  anomalies  in  question 
are  those  that  have  just  been  described.  They  are  of  every 
conceivable  variety.  They  appear  to  depend  upon  nutritive 
errors,  and  they  may  be  due  also  to  the  action  of  vertical  re- 
placing of  the  actual  poles  in  cases  where  structural  chang-es 
have  determined  new  paths  for  the  current.  They  are  met 
with  in  severe  and  inveterate  ear  disease,  in  rheumatic  facial 
paral^'sis,  and  in  central  disorders. 

Torpor  of  the  Auditory  JServe. — This  is  a  condition  of  di- 
minished excitabilit}^  (Donne),  in  severe  and  incurable  disease 
in  which,  for  the  most  part,  the  precise  connection  with  struc- 
tural changes  is  not  apparent. 

Electrical  Treatment  of  Tinnitus  Aurium. — From  what 
has  been  said  in  the  preceding  paragraphs,  it  will  appear  that 
the  behavior  of  the  auditory  nerve  to  galvanic  currents  is  apt 
to  vary  greatly,  and  it  is  unnecessary  to  insist  that  the  ap- 
propriate treatment  must  depend  upon  the  result  of  a  previ- 
ous investigation  in  each  case.  It  is  impossible  to  lay  down 
rules  for  all.  It  is  obvious  that  w^here  the  purpose  is  to  allay 
subjective  moises  this  may  best  be  done  by  repeated  application 
of  the  stimuli  wiiich  are  found  by  experiment  to  exercise  a  sooth- 
ing effect,  and  where  unusual  difficulties  are  encountered  treat- 
ment should  be  left  to  those  whose  experience  has  provided 
them  with  special  skill.  In  this  place  will  be  described  the 
method  of  treatment  which  is  most  useful  in  the  greatest 
number  of  curable  cases — the  typical  condition  being  that  in 
which  subjective  noises  of  nervous  origin  accompany  a  simple 
galvanic  hyperaesthesia  without  a  change  of  formula.  In  re- 
spect of  prognosis  there  is  no  difficulty.  Those  cases  will  be 
benefited  in  which  it  is  found  that  the  noises  disappear  or  di- 
minish under  treatment.  Others  will  not  be  benefited,  with 
the  exception,  perhaps,  of  certain  cases  of  rheumatic  facial 
paralysis  in  which  electrical  treatment  may  affect  the  pri- 
mary disease. 

In  the  typical  case  which  we  have  taken  it  is  from  the 
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application  of  anodic  closure  and  anodic  duration  that  benefit 
is  to  be  expected.  To  secure  tliese,  witliout  tlie  subsequent  in- 
fluence of  anodic  opening-,  tlie  use  of  a  rheostat  is  indispensable. 
The  electrodes  already-  described  are  used.  The  indifferent 
electrode  may  be  held  in  the  hand  instead  of  being  placed 
upon  the  neck,  and  that  over  the  ear  is  connected  throughout 
with  the  positive  pole  of  the  battery.  The  current  is  allowed 
to  flow,  being'  at  first  very  weak,  and  gradually  more  cells  are 
added.  The  patient  is  questioned  as  to  his  sensations,  and  no 
further  increase  of  current  is  made  wiien  the  subjective  noise 
has  ceased  or  become  muffled  to  the  utmost.  At  this  point 
the  current  is  allowed  to  flow  for  about  thirty  seconds.  Re- 
sistances are  then  slowly  interposed  b^^  means  of  the  rheostat 
until  there  is  no  reflection  on  the  galvanometer.  Repeated 
anodic  closures  are  then  made,  each  followed  by  anodic  dura- 
tion as  before,  and  the  current  always  removed  by  means  of 
the  rheostat.  The  current  strength  should  alwa^^s  be  deter- 
■  mined  in  this  way,  'by  its  effect,  and  the  sitting  should  not 
last  more  than  three  minutes.  It  may  be  repeated  daily,  or 
on  alternate  days,  and  may  have  to  be  continued  for  man^^ 
weeks  before  a  complete  cure  is  reached. 

Treatment  of  Paralysis  of  the  Tympanic  Muscles. — The 
tensor  tympani  is  supplied  by  a  branch  from  the  otic  gan- 
glion, and  paralj'sis  of  this  muscle  maj'-  be  assumed  to  be  a 
part  of  paral^'sis  of  the  motor  portion  of  the  trigeminus. 
This  last  condition,  however,  is  one  of  great  rarity,  and  be- 
longs almost  exclusively  to  intracranial  disease  involving  the 
nasal  ganglia.  It  is,  of  course,  impossible  to  recognize  pa- 
ralysis of  the  tensor  tympani  as  a  distinct  affection,  but  there 
are  certain  indications,  to  be  presently  described,  which  will 
form  a  useful  guide  to  electrical  treatment  of  the  muscle. 

The  stapedius  is  innervated  by  a  branch  of  the  facial  nerve, 
which  is  given  off  in  the  aqueductus  Fallopii.  The  muscle 
must  therefore  suffer  in  lesions  of  the  nerve  or  in  those  of  a 
central  origin.  It  does  so  also  in  those  due  to  injury  or  caries 
involving-  the  nerve  in  the  first  part  of  its  course  through  the 
petrous  bone.  In  accordance  with  the  more  ordinary  views 
it  would  be  expected  that  the  stapedius  would  escape  in  cases 
of  rheumatic  facial  paralysis,  which  constitute  by  far  the  most 
frequent  and  at  the  same  time  the  most  tractable  forms  of 
the  affection  in  question.     However  this  may  be,  and  whatever 
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the  underlying'  anatomical  conditions,  disturbances  of  hearing- 
are  very  common  in  rheumatic  facial  paralysis,  persisting- 
often  after  the  grosser  evidences  of  disease  have  disappeared, 
and  manifesting*  especially  a  tendency  to  cause  troublesome 
tinnitus.  Under  these  circumstances  the  electrical  treatment 
of  the  facial  nerve  within  the  bone,  and  of  the  stapedius  which 
must,  at  the  same  time,  be  stimulated,  is  rationally  suggested, 
and  it  has  been  approved  by  experience.  If,  in  a  case  of  facial 
paralysis  from  otitis  media  or  from  injury  or  caries  involving- 
the  aqueductus  Fallopii,  it  be  decided  to  resort  to  electrical 
treatment,  the  best  method  is  galvanization  as  described  for 
tinnitus  with  auditory  hypergesthesia,  which  in  most  cases  co- 
exists. Or  with  the  same  electrodes  and  points  of  applica- 
tion the  faradic  current  may  be  substituted  for,  or  used  al- 
ternately with  the  g-alvanic.  It  is,  on  the  whole,  less  apt  to 
give  rise  to  unpleasant  sensations.  In  cases,  on  the  other  hand, 
of  a  distinctly  rheumatic  character,  where  deafness  or  tinnitus 
accompany  or  persist  after  paralysis  of  the  facial,  the  best 
treatment  is  that  usually  employed  for  the  primary  lesion. 
Two  electrodes  of  convenient  size  are  connected  with  the  poles 
of  a  g-alvanic  battery.  They  may  be  of  sponge  or  of  metal, 
or  carbon  covered  with  wash  leather,  and  should  be  thoroughly 
soaked  with  water  holding  common  salt  in  solution.  These 
are  pressed  firmly  into  the  auriculo-mastoid  fosste,  and  a 
current  of  three  to  eight  milliamperes  is  passed  for  from 
one  to  three  minutes.  At  the  same  sitting,  or  on  alternate 
sittings,  labile  galvanization  of  the  entire  facial  area  is  prac- 
tised. A  medium  anode  is  applied  behind  the  ear,  and  the 
nerve  twigs  and  facial  muscles  are  individually  submitted  to 
the  kathode  (small  electrode),  which  is  passed  along*  their 
course;  five  to  six  ma.  current  streng-th  will  suffice,  and  the 
application  should  not  exceed  five  mmutes.  This  treatment  is 
of  undoubted  utility,  and  its  efficacy  probably  depends  upon 
the  intimate  connection  between  the  nuclei  of  the  fifth  and 
seventh  nerves.  It  is  perhaps  impossible  to  stimulate  the 
nucleus  of  the  facial  directlj'-,  since  currents  of  sufficient 
strength  cannot  be  borne;  but  this  may  be  done  vigorously 
and  a  current  of  moderate  strength  passed  through  the  whole 
course  of  the  nerve  in  the  manner  described  above. 

Electrical  stimulation  of  the  tensor  tympani  can  be  very 
readily  and  certainly  effected.     We  have  seen  that  paralysis 
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of  this  muscle  is  probably  of  rare  occurrence,  and  that  it  can- 
not be  certainly  diag-nosed,  but  paresis  of  the  tensor  tympani 
is  a  constant  factor  in  facial  paralysis  from  disease  of  the  fa- 
cial and  trigeminus  at  the  base  of  the  skull,  bulbar  paral^^sis, 
and  diphtheria;  and  in  stenosis  and  occlusion  of  the  Eusta- 
chian tube  from  local  causes.  In  these  latter  states  electrical 
treatment  is  of  great  importance.  It  is  carried  out  in  various 
ways.  It  may  be  stated  here  that  it  is  seldom  necessary'  or 
advisable  to  pass  an  electrode  within  the  Eustachian  tube,  and 
when  this  has  to  be  done  the  operation  should  be  confided  to 
a  skilled  manipulator.  In  the  great  majority  of  cases  it  is 
sufficient  to  place  a  small  conical  or  sponge  electrode  from 
the  mou^h  over  the  orifice  of  the  Eustachian  tube,  where  it 
can  be  easily  felt  above  and  behind  the  soft  palate,  while  the 
circuit  is  completed  by  means  of  a  disc  electrode  of  convenient 
size  held  or  strapped  against  the  auriculo-mastoid  fossa.  If 
the  galvanic  current  be  employed  the  internal  electrode  should 
be  connected  with  the  negative  pole.  A  current  of  moderate 
strength  is  then  passed  (5-8  ma.),  and  in  chronic  disease  re- 
peated reversals  may  be  tvied.  Much  anoN'ance  may  be  caused 
in  the  process  from  excessive  salivation.  This  may  be  checked 
by  applying  a  small  sponge  or  a  pad  of  lint  over  the  orifice  of 
the  parotid  duct.  The  sensibility  of  the  mucous  membrane 
may  be  allayed  \)j  the  previous  use  of  the  cocaine  spray,  but 
some  persons  are  remarkably  tolerant  of  interference  in  this 
situation. 

In  one  case  of  old  standing  referred  to  syphilis,  the  writer 
repeatedly  passed  very  strong  currents  (15-18  ma.)  with  ben- 
efit, and  though  salivation  was  profuse  the  patient  complained 
of  no  discomfort.  So  energetic  a  measure,  however,  is  not  to 
be  recommended.  The  faradic  current  may  be  applied  in  the 
same  manner  as  the  g-alvanic,  and  may  be  usefully  alternated 
with  it.  For  its  strength  the  sensations  of  the  patient  are 
the  best  guide. 

Dr.  Alexander  Ogston,  in  the  Cavendish  lecture,  delivered 
before  the  West  London  Medico-Chirurgical  Society  ("  Med. 
Press  and  Circular,"  June  ISth,  1890),  on  "  Unrecognized  Le- 
sions in  the  Labyrinth,"  draws  attention  to  "touch  deafness" 
as  well  as  deafness  to  sounds  in  cases  of  effusion  into  the 
labyrinth,  unattended  by  any  catarrhal  processes  in  the  mid- 
dle ear,  in  which  there  are  varying  degrees  and  kinds  of  tin- 
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nitus.  This  tinnitus.  Dr.  Ogston  says,  is  ag-gravated  at  nig-ht 
on  g'oing-  to  bed,  and  diminishes  in  the  morning-.  Noise  and 
movement  aggravate  the  tinnitus,  so  does  stooping  or  blow- 
ing the  nose.  Giddiness,  loss  of  balancing  power,  and  sense  of 
tension  in  the  ear  are  accompanying  symptoms.  Recurrence 
of  the  attack  and  gradual  diminution  of  hearing  frequently 
attend  the  course  of  the  affection,  and  the  loss  of  high  notes 
is  never  regained.  This  latter  symptom  Dr.  Ogston  regards 
as  a  most  characteristic  one.  The  hearing  is  impaired,  as  if 
the  ear  were  closed  by  wax  or  a  plug  of  cotton-wool.  When 
the  range  of  hearing  is  tested  it  is  found  that  a  watch,  heard 
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Fig.  61.— Area  of  Touch  Deafness  in  Effusion  into  the  Labyrinth, 

by  the  good  ear  at  twenty-five  feet,  is  now  audible  on  the  af- 
fected side  at  a  distance  of  only  two  feet,  or  perhaps  even 
six  inches  or  less,  a  loss  of  from  eleven-twelfths  to  forty-nine- 
fiftieths  of  the  power  of  hearing.  The  voice,  as  is  usual  in 
deafness,  is  better  heard,  and  is  not  so  accurate  a  means  of 
testing  the  diminished  sensation. 

"  This  deafness  gives  rise  to  a  singular  phenomenon  in  the 
region  of  the  external  auditory  meatus.  When,  in  a  normal 
ear,  the  finger  is  brought  into  contact  with  the  skin  around 
the  meatus,  the  individual  both  feels  and  hears  the  contact. 
If  the  deafness  described  is  present  the  contact  of  the  finger 
is  felt  as  usual,  but  is  not  so  distinctly  heard,  and  hence  for 
three-quarters  of  an  inch  in  front  of  and  below  the  meatus, 
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and  over  nearly  the  whole  pinna,  when  the  fing-er  is  rubbed 
g-entl^^  so  as  to  stir  the  fine  hairs  and  the  skin,  the  patient 
feels  as  if  the  part  touched  were  benumbed  (see  diag-ram  No. 
1,  where  the  benumbed  area  is  shown),  in  marked  contrast  to 
the  sound  ear,  where  the  usual  familiar  sensation  is  perceived. 
"The  numbness  described  is  not  a  symptom  peculiar  to 
disease  of  the  labyrinth,  as  anything-  that  interferes  with  the 
conduction  of  sound  to  the  internal  ear  will  equally  produce 
it.  It  can  be  caused  by  plugging-  the  external  auditory 
meatus  pretty  firmly  with  cotton-wool,  and  it  may  also  exist 
where  unusually  large  collections  of  cerumen  block  it  up.  It 
will  not  be  well  made  out,  however,  in  any  condition,  unless  the 
interference  with  hearing  be  considerable,  and  hence  it  ia 
slightly  marked  or  absent  during  the  milder  attacks  of  effu- 
sion into  the  labyrinth,  and  also  in  the  severer  attacks  when 
the  great  degree  of  deafness  accompanying-  their  earh'  stages 
is  passing  awa3^" 

Testing  the  Acuteness  op  Hearing. 

In  the  same  lecture.  Dr.  Ogston  says:  "I  do  not  think  a 
better  illustration  could  be  given  of  the  imperfection  of  our 
methods  than  the  fact  that  it  is  not  generally  known  that  the 
field  of  hearing-  of  a  normal  ear  has  its  limits  in  lateral  direc- 
tions, and  that  points  of  greater  and  less  acuteness  exist  in  it. 
If  a  person  be  seated  with  his  ear  horizontally  directed  toward 
a  watch  or  other  source  of  sound,  and  at  such  a  distance  from 
it  that  he  can  just  distinctly  perceive  it,  it  will  be  found  that 
as  he  inclines  his  head  in  various  directions,  the  sound  becomes 
more  or  less  distinct,  and  at  certain  limits  of  inclination  inau- 
dible.^ As  an  instance  of  this  I  may  give  the  measurements 
taken  in  the  left  ear  of  one  of  my  patients,  who  suffered  on  his 
right  side  from  the  labyrinth  disturbances  I  have  described, 
but  in  whom  the  left  ear  was  normal.  When  the  imaginary 
line  joining-  his  two  external  auditory  meatus,  Avhich  I  may 
call  the  meatus  line,  was  directed  horizontally,  and  a  watch 
was  placed  in  the  prolongation  of  this  line  at  a  distance  of 
ten  feet  from  his  good  ear,  at  which  point  he  could  just  dis- 
tinctly hear  it,  it  was  found  that  when  he  rotated  his  head 
for  15  degrees  toward  his  back,  that  is,  in  a  horizontal  plane 
backward,  the  watch  was  heard  at  a  distance  of  14  feet,  or 
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which  is  the  same  thing-,  if  his  head  remained  stationary  while 
the  watch  was  moved  forward  to  a  situation  15  degrees  in 
front  of  the  meatus  Une,  it  was  there  heard  at  a  distance  of 
14  feet.  It  was  of  course  immaterial  to  the  result  whether 
the  patient  or  the  watch  was  moved.  In  testing*  further  it 
was  found  that  if  the  watch  were  moved  forward  to  an  angle 
of  forty  degrees  in  front  of  the  meatus  line  it  was  there  heard 
onl.y  at  6  feet,  and  at  55  degrees  only  at  3  feet.  The  back  part 
of  the  field  showed  a  slow  decrease  of  the  range  of  hearing, 
the  watch  at  25  degrees  backward  being  heard  only  at  6  feet, 
and  at  40  degrees  backward  at  5  feet,  beyond  which  the  rang-e 
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fell  to  3  feet  and  less.  So  that  the  patient's  field  of  hearing 
embraced  only  95  degrees  of  a  circle,  its  point  of  greatest 
acuteness  being  15  degrees  in  front  of  the  meatus  line. 

"  The  diagram  (Fig.  62)  will  render  this  more  intelligible. 
It  corresponds  to  several  other  measurements  I  have  taken  of 
normal  ears,  and  is,  I  think,  a  tolerably  accurate  representa- 
tion of  what  is  usually  found  in  health;  although  the  condi- 
tions under  which  I  had  to  work  when  examining  all  these 
cases,  particularly  as  regards  noise  and  currents  of  air,  were 
unfavorable  to  perfect  accurac3^ 

"  When  the  hearing  in  the  vertical  plane  was  next  exam- 
ined, it  was  found  that  here  also  the  sound  was  nob  best  heard 
when  opposite  the  meatus.  It  was  there  audible  at  10  feet, 
while  at  15  degrees  above  the  range  diminished  to  8  feet,  40 


430  Subjective  Noises  in  the  Head  and  Ears. 

degrees  above  to  G  feet,  and  GO  degrees  above  to  3  feet  and 
less;  but  below  it  slowl}^  increased  for  35  degrees,  at  which 
point  it  reached  12  feet,  diminishing  then  to  10  feet  at  40  de- 
grees, and  to  3  feet  and  less  at  50  degrees,  as  shown  in  the 
diagram  (Fig.  G2).  The  point  of  most  distinct  hearing  is 
therefore  below  the  ear." 

Medicated  Nasal   Cylinders.— These    are    small    hollow 
glyco-gelatin  cylinders,  which  are  inserted  into  the  nasal  pas- 
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sage  on  hollow  oral  vulcanite  plugs.  These  cylinders  are  va- 
riously medicated  with  different  quantities  of  such  drugs  as 
bismuth,  cocaine  hydrochlor.,  iodoform,  acetate  of  lead, 
menthol,  etc.  The  medicated  cylinder  is  inserted  dn  the  vul- 
canite plug  and  introduced  into  the  nasal  passage.  The  pro- 
cess of  liquefaction  takes  several  hours,  during  the  whole  of 
which  time  the  surface  is  exposed  to  the  action  of  the  drug 
and  is  moistened  by  the  glyco-gelatin.  Respiration  can  be 
carried  on  the  whole  time.  Neither  cylinder  nor  plug  can 
slip  back  into  the  pharynx,  d^  each  plug  is  supplied  anteriorly 
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with  a  small  thread  by  means  of  which  the  two  are  tied  to- 
gether. There  is  no  caking-  or  clogg-ing",  as  with  ointment  and 
powders.     They  should  only  be  used  in  the  liorizontal  position. 

Medicated  Cigarettes  op  Author. 

No.  1.  Eucalyptus — Iodoform — Vanillin.  1  grain  iodoform 
in  each. 

No.  2.  Ecualyptus — lodo-Salic^' lie  Acid.  1  grain  iodo-sal- 
icylic  acid  in  each. 

No.  3.  Coltsfoot — Iodoform— Vanillin — Eucalyptus.  1  grain 
iodoform  in   each. 

No.  4.  Ecualyptus — Tobacco — Iodoform — Coffee.  1  grain 
iodoform  in  each. 
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CHAPTER  L 

INFLAMMATION. 


The  following  brief  course  of  lectures  or  conversations  on 
surgery  are  intended  to  help  j^ou  to  understand  and  take  an 
intelligent  interest  in  your  cases,  to  enable  you  to  watch  and 
possibly  guide  or  assist  the  marvellous  processes  by  which 
nature  heals  or  hurts. 

Surgery — from  Chirurgery,  handiwork — means  that  part 
of  the  medical  art  which  deals  with  the  external  parts  of  the 
bod^^  and  with  such  ailments  as  can  be  seen  or  touched,  and 
helped  by  handiwork,  removed  b}^  knife  or  saw,  soothed  by 
fomentations,  rested  by  splints  or  bandages. 

Acting  on  the  visible,  its  action  is  fairly  precise;  its  powers 
can  be  measured,  its  results  judged;  so  in  many  respects  the 
surgeon's  and  the  surgical  nurse's  responsibility  seems 
greater,  as  her  work  so  visibly  makes  or  mars,  and  thus  she 
more  easily  earns  either  gratitude  or  blame. 

You  must  remember,  however,  that  we,  nurses  and  sur- 
geons alike,  are  working  on  a  complex,  vital  organism,  not  a 
mere  mass  of  wood  or  iron,  the  dynamics  of  which  can  be  ac- 
curately calculated,  and  the  results  of  treatment  precisely 
stated.  Our  work  material  is  alive,  and  in  everything  we  do 
we  are  either  assisted  or  opposed  hy  "a  force"  or  condition, 
apart  from  which  Ave  are  powerless,  and  which  in  excess,  or 
acting  in  a  wrong  direction,  may  counteract  all  our  best  en- 
deavors. 

This  strange  ally  or  enemy  has,  by  universal  consent, 
got  a  name  in  nearly  every  civilized  language  implying  the 
same  thing.     We  call  it  inflammation,  and,  as  its  etymology 
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implies,  il:  is  in  its  essence  a  process  of  burning,  and,  like  fire, 
it  is  a  good  servant  but  a  bad  master. 

What  you  have  to  understand  is,  in  familiar  language, 
something  like  this:  The  process  which  we  are  to  describe  is, 
in  its  beginning,  entirely  healthful,  and  absolutely  useful  and 
essential;  in  its  excess  or  maldirection  it  is  productive  of  the 
most  dire  results.  Without  it,  in  its  early  stages,  no  wound 
would  heal,  no  bone  when  broken  would  unite,  repair  would 
be  at  a  standstill;  wuth  too  much  of  it,  or  with  its  energy  mis- 
directed, all  sorts  of  miseries,  misfortunes,  up  to  death  of  the 
part  or  person,  will  follow. 

This  process,  then,  of  inflammation  we  must  understand  if 
we  are  to  understand  anj^thing  aright. 

Let  us  first  identify  it,  and  then  explain  it. 

Symptoms. — Four  chief  ones,  redness  and  swelling,  with 
heat  and  pain,  with  a  fifth,  interference  with  function.  These 
make  up  the  characters  of  a  condition,  process,  or  state, 
which,  starting  from  and  compatible  with  health  in  its  earlj' 
stages,  may  gradually  pass  into  a  condition  of  disease,  ending 
in  death  of  part  or  patient.     (See  diagram  page  437.) 

Let  us  first  give  a  familiar  example  of  a  simple,  uncompli- 
cated kind,  and  then  try  to  explain  what  happens  and  what 
the  symptoms  mean.  An  unaccustomed  hand  has  in  an  emer- 
g&ncy  to  take  an  oar  after  a  shipwreck.  In  a  few  minutes, 
when  stopping  to  rest,  he  looks  at  the  palm  of  his  hand,  and 
sees  it  red  and  swollen;  he  feels  it  hot,  and  it  will  soon  be 
painful.  If  he  can  stop  and  take  a  rest,  all  these  symptoms 
will  soon  pass  off;  the  hand  will  not  be  damaged — the  process 
has  not  gone  be3'ond  health.  But  no,  he  cannot  stop,  he  must 
go  on,  and  soon  the  swollen  skin  will  begin  to  swell  more,  its 
cuticle  will  be  elevated  into  a  bleb  or  blister,  and  fluid  will  be 
seen  under  the  cuticle.  Still  he  must  pull;  and  in  a  few"  hours 
more  the  injured  cuticle  will  peel  off,  and  the  skin  will  sup- 
purate, i.e.,  discharge  blood  and  matter,  then  ulcerate,  and  in 
time  even  a  piece  of  skin  or  tissue  below  may  die — i.e.,  gan- 
grene has  taken  place.  Thus,  in  a  Avord,  we  have  all  the 
stages  of  the  inflammatory  process  in  this  short  time  and 
small  space. 

Can  we  find  out  more  exactly  what  occurs?  Yes;  if  we 
trace  the  process  in  a  transparent  tissue  with  the  aid  of  the 
microscope  we  learn  much.     Take  the  web  of  a  frog's  foot;  fix 
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This  diagram  may  help  vou  to  understand  the  generalization  we  call  the  inflammatory- 
process.  Take  the  diagonal  line,  gradually  broadening  as  it  goes  downward.  Follow  it. 
In  its  first  inch  coQgestion  need  not  necessarily  leave  the  region  of  health,  for  no  visible  or 
permanent  structural  change  is  present. 

When  we  come  to  the  level  of  stasis  it  is  disease — but  may  right  itself.  A  little  lower  down 
effusion  takes  place  ;  and  from  this  to  get  back  to  health  we  need  a  process,  shown  in  the 
upward  thin  line,  absorption.  A  little  further  down  we  have  suppuration,  either  in  dis- 
charge or  abscess,  and  this  can  recover  only  when  free  egress  is  insured.  Both  effusion  and 
suppuration  are  abortive  and  exhausting,  hut  not  necessarily  destructive  of  tissue.  Still 
further  down  the  line  we  have  ulceration,  which  needs  for  its  repair  the  complicated  pro- 
cess of  granulation  and  cicatrization,  not  unfrequently  ending  in  the  troublesome  result, 
contraction. 

Follow  the  down  grade  still  further  to  gangrene.  Alongside  these  later  stages  I  put  in  a 
rough  way  the  constitutional  results  of  fever — hectic,  pyaemia,  and  septicaemia.  I  would 
not  insist  too  strongly  on  the  exactness  of  the  position  of  the  two  latter  ones. 
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the  animal  without  hurting-  it,  so  that  by  the  microscope  you 
can  see  the  deUcate  vessels  in  the  layers  of  transparent  mem- 
brane. Gently  inflame  it  by  a  tiny  drop  of  mustard  and 
water,  and  what  do  you  see  ?  Man^^  things  too  complicated 
to  tell  you  fully,  but  chiefly  this — the  vessels  and  their  con- 
tents (the  blood)  become  altered,  the  vessels  enlarge  in  their 
diameter,  and  the  blood-corpuscles  in  them  get  too  numerous, 
become  crowded,  and  some  leaving*  their  vessels,  either  by 
rupture  of  their  fine  coats  or  by  a  g-radual  escape  through  the 
walls,  g"et  into  the  tissues,  which  are  thus  engorg-ed  with 
blood  and  its  serum.  In  a  word,  the  inflamed  part  is  too  full 
of  blood,  and  also  the  blood,  leucocytes,  and  serum  are  where 
the.y  should  not  be — out  of  the  vessels.  Observe,  we  are  not 
committed  to  an^'  theor}-,  for  theories  are  numerous,  and  their 
holders  are  apt  to  quarrel.  Some  say  the  nervous  system  is 
chiefly  at  fault;  others  blame  the  blood-vessels;  others  the 
heart,  the  propelling  power;  others  the  tissues,  in  which  all 
the  organs  lie;  while  others  will  tell  you  that  the  essence  of 
inflammation  is  in  the  migration  or  generally  eccentric  con- 
duct of  leucocytes,  which  are,  or  at  least  are  ver^^  -like,  the 
white  corpuscles  of  the  blood.  Let  us  not  mind  this,  but  grasp 
the  chief  fact,  that  the  inflamed  part  is  full  of  blood  and 
serum;  that  it  is  in  consequence  swollen,  hot,  and  red;  and 
that,  above  all,  these  new  materials  are  ready  to  decompose, 
alter,  generalh'  go  wrong,  and  apt  to  poison  the  system  after 
irritating  the  part. 

And  thus  our  symptoms  are  so  far  explained.  The  part  is 
red,  because  too  full  of  red  blood ;  it  is  swollen,  because  this 
blood,  serum,  etc.,  are  all  in  addition  to  its  normal  size;  it  is 
painful  in  great  measure  because  it  is  swollen,  and  tension  is 
caused.  For,  remember,  pain  is  often  quite  disproportionate 
to  the  amount  or  severity  of  the  inflammation,  while  it  is  al- 
most invariably  measured  and  caused  b^^  the  tension.  Thus 
a  corn  is  a  little  thing,  yet  intensely  painful  if  a  drop  of  mat- 
ter has  been  confined  under  the  hardened  cuticle.  An  abscess 
at  the  root  of  a  tooth  is  agony  till  the  swelling  of  the  face  (in- 
dication of  the  escape  of  the  matter  from  its  tight  corner)  has 
appeared.  A  whitlow  of  the  tendons  is  intensely  painful, 
while  a  cold  abscess  in  tissues  which  easily  allow  expansion 
may  not  be  felt.  The  greater  heat  in  an  inflamed  part  is  ow- 
ing partly  to  the  excess  of  blood,  and  partly  to  the  destructive 
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tissue-chang-es  really  acting-  as  a  fire;  while  the  hot  part  will 
soon  make  the  patient  a  hot  person,  just  as  a  little  stove  at 
one  corner  of  a  rang-e  of  hot-houses,  by  heating"  the  water  in 
the  pipes,  will  g-radually  heat  the  whole  rang-e  of  houses,  and 
keep  them  hot  so  long  as  the  fire  burns. 

Interference  with  function  is  a  fifth  symptom,  not  so  often 
g'iven  in  the  books,  but  very  important.  An  inflamed  eye  will 
soon  not  be  able  to  see.  An  inflamed  ear  may  hear  at  first 
more  acutely,  but  will  soon  hear  sounds  that  do  not  really  ex- 
ist, and  in  the  end  hear  none  at  all.  An  inflamed  lung-  or  kid- 
ney will  soon  do  bad  work,  or  stop  work  eatirely. 

There  are  certain  words  or  names  in  this  process  you  must 
know.  Cong-estion  is  the  early  stag-e  of  the  inflammatory 
process  still  not  beyond  the  borderland  of  health,  and  at 
which,  if  the  process  has  been  checked,  the  part  may  return 
to  health,  and  not  be  a  bit  the  worse.  Stasis  is  a  name  given 
to  the  condition  of  the  small  blood-vessels  when  the  flow  has 
ceased,  but  before  any  corpuscles  or  serum  have  visibly  es- 
caped. Effusion  we  use  for  the  escape  of  the  contents — blood, 
serum,  or  leucocytes — into  the  tissues,  as  seen  in  the  sodden 
tissues  of  an  erysipelas,  or  in  the  cuticle  raised  by  serum  of  a 
blister. 

Absorption  is  the  process  by  which  effusion  is  removed  by 
the  action  of  the  veins  or  lymphatics.  Suppuration  we  will 
describe  in  a  later  chapter. 

Hoping-  that  you  can  recognize  and  understand  this  early 
stage  of  inflammation,  we  may  now  say  a  word  or  two  on  its 
treatment.  And  first,  and  most  Important,  discover,  if  possi- 
ble, and  remove  its  cause. 

Stop  the  labor  at  the  oar,  the  hand  will  soon  be  well.  Put 
the  poor  washerwoman  to  bed,  with  her  inflamed  leg  raised 
on  a  pillow,  and  the  inflamed  vein,  caused  by  pressure  of  blood, 
by  weariness  and  heat,  will  soon  recover.  Evert  the  lid,  and 
remove  the  foreign  body  which  has  been  irritating  the  eye, 
and  the  redness  and  pain  will  soon  cease. 

Diminish  the  supply  of  blood  to  the  inflamed  part,  or,  still 
better,  lessen  the  blood-pressure.  This  was  the  great  aim 
of  all  treatment  by  our  ancestors,  and  they  did  it  in  a  very 
direct  and  masterful  way,  by  abstracting  blood  from  the 
patient.  This  method  has  its  advantages,  but  one  great  dis- 
advantage— that  it  was  very  apt    to    permanently^  weaken 
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the  patient.     However,  perhaps  we  bleed  too  seldom  nowa- 

Local  bleeding-  and  relief  of  tension  b}'  incision  is  very  use- 
ful— leeches,  scarifications,  blistering"  over  the  part.  Fomen- 
tation and  poultices  act  in  the  same  wa,y — when  applied  to 
surfaces  over  inflanied  parts  thej^  relieve  the  blood  tension  b^^ 
competing-  for  the  blood. 

The  practical  application  of  leeches,  poultices,  and  blisters- 
is  here  described  by  one  well  qualified  to  do  so. 

Hoiv  to  Apply  Leeches. — Wash  the  part  well  to  which 
they  are  to  be  applied,  rub  over  with  milk,  and  w'ipe  dry. 
Take  hold  of  each  g-entl}"  in  a  piece  of  lint  or  soft  towel,  and 
apply.  In  their  application,  great  care  must  be  taken  lest 
they  should  escape  or  drop  olf  unobserved. 

To  make  Poultices. — Have  ready  the  following.  Poultice 
board;  basin  and  spatula,  basin  of  boiling-  water  (for  spatula) ; 
kettle  of  boiling  water;  linseed  meal  (or  other  material  as  re- 
quired); carbolic  oil;  carefully  teased-out  tow  (this  is  best  to 
make  the  poultice  upon,  and  may  be  destroyed  with  it).  Heat 
your  basin  thoroughly',  and  put  into  it  just  enough  boiling 
water  to  make  the  poultice  the  required  size.  Gradually 
sprinkle  in  the  meal,  briskly  stirring  the  spatula  until  the 
mass  is  of  the  proper  consistency ;  spread  (dipping  spatula  in 
hot  water)  of  a  thickness  sufficient  to  retain  the  heat,  and  ^^et 
not  so  thick  as  to  be  uncomfortably  heavy ;  neatly  turn  in  the 
edges,  and  apply. 

In  surgical  cases  it  is  advisable  to  spread  a  very  litle  car- 
bolic oil  over  the  poultice;  it  is  antiseptic,  cools  the  surface, 
and  admits  of  the  application  of  the  poultice  hotter  than  it 
could  otherwise  be  borne. 

Proceed  in  the  same  way  in  making  a  bread  poultice,  sub- 
stituting bread  crumbs  for  the  linseed  meal. 

To  make  a  charcoal  poultice,  mix  the  required  quantity  of 
charcoal  with  linseed  meal  and  make  in  exactly  the  same  way 
as  an  ordinary  poultice. 

To  Treat  Blisters. — Cut  at  the  most  depending  part^ 
catching-  the  fluid  as  it  escapes  with  a  bit  of  absorbent  cotton- 
wool; dress  with  zinc  ointment,  spread  on  lint,  or  otherwise,  as 
the  surgeon  may  direct. 

Drugs  to  relieve  blood -pressure  are  useful — such  as  aconite. 

Above  all,  starvation,  to  give  the  patient's  org-ans  a  rest, 
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and  purg-atives  to  relieve  tension  by  removing  the  serum  of 
the  blood,  will  do  as  much,  or  nearly  as  much,  for  the  intlam- 
mation  as  a  g-eneral  blood-letting-  would  do,  without  weaken- 
ing the  patient  so  permanently. 

For  a  limited  early  and  local  intlammation,  the  continuous 
application  of  cold  by  an  ice-bag  or  an  evaporating  lotion 
may  be  of  great  value. 

One  caution  here  of  special  value  to  a  nurse — when  heat  is 
ordered,  see  that  it  is  continuous;  or  when  cold  is  ordered, 
persevere  with  it;  for  the  sudden  alternation  from  heat  to 
cold  and  back  to  heat  again,  caused  by  ill-applied  or  irregular 
poulticing,  is  very  bad. 


CHAPTER  11. 

SUPPURATION. 

The  stage  of  the  inflammatoiy  process  to  which  the  name 
of  suppuration  has  been  given  is  chiefly  characterized  bj'  the 
presence  in  the  tissues  and  on  the  surface  of  the  inflamed  part 
of  a  pecuhar  fluid  called  pus.  Pus  is  a  thick,  creamy  fluid,  of 
a  yellowish  color,  alkaline  in  reaction,  tasteless,  and  devoid  of 
smell,  often  mixed  with  blood  from  the  ruptured  or  divided 
vessels  of  the  part.  Its  yellow  color  is  due  to  the  suspension 
of  refractive  bodies  in  a  fluid.  On  standing  for  some  time  in 
a  glass  vessel,  two  layers  will  be  seen— the  lower,  a  yellowish- 
white  deposit,  with  a  uniform  surface;  the  upper,  a  nearly 
clear  fluid,  which  fluid  resembles  very  closely  the  liquor  sangui- 
nis, or  fluid  part  of  the  blood.  The  microscope  shows  the  lower 
layer  to  consist  of  corpuscles — some  rounded,  others  crenated 
(with  puckered  irregular  edges,  as  if  withered),  some  cloudy 
and  containing  fat  and  granular  matter — all  varying  in  size 
from  5-5V0  "to  TsVo  o^  ^^  i^^ch  in  diameter.  These  cells  or  corpus- 
cles are  derived  partl^^  from  the  broken-down  tissues,  but 
chiefly  from  the  white  corpuscles  (leucocj-tes)  of  the  blood.  In 
many  cases  the  process  of  suppuration  is  related  to  and  hur- 
ried on  by  infective  material,  such  as  bacteria,  micrococci,  etc. 

For  practical  purposes  we  divide  suppuration  into:  1.  Dis- 
charges, i.e.,  suppuration  from  the  surface  of  a  part,  of  which 
an  excellent  familiar  example  is  that  from  a  blister;  and,  2. 
Abscess,  i.e.,  suppuration  occurring  in  the  tissues. 

1.  Discharges. — Sometimes  kept  up  artificially  for  pur- 
poses of  treatment.  This  does  not  necessarily  imply  any  per- 
manent loss  of  substance  in  the  part ;  the  irritant  keeps  up 
the  proliferation  of  the  cellular  elements  of  the  tissue  and  the 
escape  of  the  leucocytes  from  the  blood ;  but  on  the  irritant 
being  removed,  the  part  will  heal,  and  may  leave  no  scar. 
When  tissue  elements  are  destroyed  and  permanent  damage 
begun,  we  call  the  process  ulceration.     (See  Chapter  III.) 
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If  a  nurse  is  ordered  to  keep  up  a  suppuration,  the  greatest 
cleanliness  is  necessary;  frequent  dressing  with  water  dress- 
ings and  tlie  occasional  application  of  the  irritant  as  directed. 
Discharges  from  mucous  membranes,  as  in  leucorrhoea,  dys- 
entery, etc.,  are  sometimes  very  tedious,  weakening-  to  the 
patient,  and  need  special  treatment. 

2.  Abscess. — We  describe  it  for  practical  purposes  under 
the  head  of:  (1.)  Acute,  or  (2.)  Chronic  Limited  Abscess;  and 
(3.)  Abscess  unlimited,  or  Phleg-monous  Erysipelas. 

(1.)  Acute  Abscess. — When  pus  forms,  even  in  very  small 
quantit^vin  a  deep  part,  we  find  all  the  inflammatory  symp- 
toms rapidly  exag-g-erated ;  pain  severe,  with  a  throbbing- 
character,  i.e.,  each  pulse  beat  adds  to  the  tension,  and  is 
represented  at  the  part  by  a  tiny  impulse  or  wave;  heat,  both 
of  part  and  patient,  exaggerated  quickly ;  redness  may  not  be 
much  visibly  increased  unless  the  part  is  superficial,  but  the 
blood-fulness  is  there  more  marked  if  we  could  see  it. 

Swelling.— This  is  not  only  much  increased,  but  altered  in 
shape.  The  previous  general  softness  and  fulness  of  the  part 
alters;  it  becomes  more  soft  and  projecting-  in  its  centre,  while 
the  circumference  feels  harder,  like  a  wall  of  brawny  tissue 
round  the  softer  centre.  To  this  change,  and  to  the  peculiar 
sensation  to  the  fingers  resulting,  we  give  the  name  fluctua- 
tion— a  condition  much  more  easy  to  show  than  to  describe. 
To  make  it  out  you  must  use  the  fingers  of  both  hands,  or  in 
a  small  abscess  the  lips  of  one  or  more  fingers  of  both  hands; 
and  you  must  learn  to  do  it  thus — keeping  one  hand  or  finger 
tip,  the  left  one,  quite  still  at  one  edge  of  the  swelling,  you 
must  gently  tap  or  percuss  with  the  other,  and  thus  will  elicit 
the  feeling  of  movement  in  the  fluid  below,  which  is  soon  com- 
municated to  the  resting  finger. 

Rigor. — One  marked  symptom  which  assists  much  in  the 
diagnosis  of  abscess  is  the  rigor  which  accompanies  the  first 
pus  formation— that  is,  the  patient  has  a  sensation  of  chflli- 
ness,  varying  in  amount  from  a  small  momentary  shiver  down 
the  back  up  to  a  convulsion  of  chilliness  which  will  shake  the 
bed,  and  which  may  last  for  a  quarter  of  an  hour  or  half  an 
hour,  notwithstanding  you  lay  clothes  on  him,  surround  him 
with  hot  bottles,  and  pour  brandj^  down  his  throat.  Such  a 
rigor,  we  will  see,  heralds  severe  pyeemia  or  septicaemia.  (See 
Chapter  V.) 
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We  must  HOW  follow  the  coui-se  of  an  abscess  if  left  to  it- 
self. The  swelling-  increases,  all  the  symptoms  are  ag-gra- 
vated,  and  while  pain  and  tension  are  greater,  the  matter 
burrows  in  all  directions,  greatly  adding  to  the  danger  and 
diminishing  the  chance  of  a  speedy-  cure.  Thus,  if  a  whitlow 
is  left  to  itself  it  will  not  only  destroy  the  parts  first  affected, 
but  will  fmd  its  way  up  the  sheath  of  the  tendons  into  the 
forearm,  dissect  between  the  muscles,  destroy  the  cellular  tis- 
sue, and  risk  the  vitality  of  the  limb. 

But  at  last  the  soft  centre  becomes  softer  still,  a  portion  of 
skin  reddens,  a  small  piece  of  cuticle  is  raised  as  if  blistered, 
the  yellow  color  of  the  pus  is  seen  shining  through,  and  at 
last,  on  some  sudden  movement  of  the  patient,  it  bursts,  and 
the  matter  escapes  through  the  hole,  which  is  apt  to  enlarge 
pretty  quickly.  But  by  this  method  the  tissues  have  been 
undermined,  the  hole  is  too  small  to  drain  it  properly,  often  it 
is  in  an  unsuitable  position,  and  the  progress  is  thus  apt  to 
be  exceedingly  slow. 

Another  risk  in  leaving  abscesses  to  themselves  is,  that  if 
in  the  vicinity  of  mucous  canals  or  of  serous  cavities  they 
often  tend  to  open  into  them,  and  thus  result  in  formation  of 
a  fistula,  if  into  the  mucous  canal;  or  in  setting  up  peritonitis 
or  pleurisy  if  into  the  serous  cavity. 

The  surgeon  then  ought  to  open  the  abscess,  and  his  object 
is  to  do  this  as  earh',  as  safely,  and  yet  as  freely  as  possible. 
Different  situations  require  different  details  of  method,  but 
there  are  certain  general  rules  of  treatment  that  guide  us— 
for  example,  we  usually  open  an  abscess  in  a  limb  in  the  long- 
axis  of  the  limb ;  we  must  avoid  in  all  cases  great  blood-ves- 
sels; we  must  select  the  position  most  suitable  for  drainage; 
and,  above  all,  we  must  endeavor  in  every  case  so  to  manage 
the  evacuation  of  the  matter,  and  the  dressing  of  it  afterward, 
as  to  avoid  any  contamination  of  the  abscess  sac  from  with- 
out— that  is,  we  must  use  those  precautions  which  enable  as 
to  eliminate  the  danger  from  the  germs,  bacilli,  dirt — call  it 
what  you  like — in  the  air,  or  on  the  patient's  clothes  or  per- 
son, or  in  the  surgeon's  hands  or  instruments.  Every  surgeon 
you  go  to  will  have  his  own  method;  but  all  of  us  equally  in- 
sist on  the  most  scrupulous  cleanliness  of  hands,  instruments, 
basins,  dressings,  etc.,  and  the  avoidance  of  any  sponge,  or 
"swab,"  or  bandage,  that  has  ever  been  used  before. 
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As  to  the  exact  method  of  opening-  an  abscess,  that  is 
rather  for  the  surg-eon  than  for  the  nurse.     Practically  we 
g-eneralh'  open  superficial  ones  by  a  rapid  dig-  into  them  with 
a  curved  knife,  with  which  we  cut  out;  deep  ones  we  open  by 
cutting  down  on  them  through  layer  after  layer  of  tissue;  and 
ones  in  dangerous  situations  we  often  open  \)Y  Hilton's  method 
— that   is,   dividing  the   skin   with  the    knife,  and    working- 
through  the  rest  of  the  tissues  with  a  probe-pointed  director. 
Here,  before  leaving  suppuration,  we  may  notice  that  any 
long-continued  suppuration,  either  from  abscess  cavities  or 
from  mucous  surfaces,  is  apt  to  induce  a  form  of  wasting  fe- 
ver, to  Avhich  the  name  of  hectic  is  given.     You  see  it  in  the 
medical  wards  in  the  victim  of  phthisis  pulmonalis;  in  the  sur- 
gical wards  you  look  for  it  in  those  who  have  spinal  abscesses, 
hip-joint  disease,  and  similar  painful  and  wasting-  disorders. 
Let  me  tr^^  to  give  you  a  word  picture  of  it,  not  scientific,  only 
descriptive.     The  patient  is  nearly  always  bright  and  cheer- 
ful, with  a  clear  eye,  the  white  of  which  has  a  pearlj^,  trans- 
parent lustre;  a  pink  color  in  the  centre  of  the  white  cheek; 
the  hair  is  usually  dry,  but  often  thick  and  long;  the  hands 
are  white  and  thin — indeed,  emaciation  is  a  constant  result. 
The  fever  is  not  always  present,  for  at  certain  times  of  the 
day  the  patient  feels  well  and  bright,  and  the  temperature  is 
normal;  but  in  the  afternoon  he  is  restless  and  weary,  per- 
haps improves  after  tea-time  and  when  the  friends  come  to 
visit  him,  and  by  bed-time  is  very  tired ;  he  falls  asleep,  but  in 
the  early  morning-  you  notice  the  dry  hair  becoming-  dank 
with  moisture,  and  the  forehead  is  bedewed  with  sweat,  and 
he  wakens  soaked  in  perspiration,  and  asking-  to  have  his  linen 
changed  and  fresh  sheets  put  on.     This  g-oes  on  night  after 
night;  often  the  sweats  are  doubled  or  even  trebled,  and  as 
they  increase,  so  the  patient's  strength  is  lost  and  the  case 
proceeds.     Few  cases  task  the  patience,  kindness,  and  sense  of 
a  nurse  more  than  these  do,  for  much  can  be  done  to  alleviate 
suffering-  and  diminish  risks  of  cold  and  chill  by  careful  chang-- 
ing  61  linen,  gentle  sponging  and  rubbing-,  management  of 
diet,  arrangement  of  bed,  watching  of  temperature  of  room, 
etc. 

(2.)  Chronic  Abscess. — These,  often  connected  with  dis- 
eased glands,  bones,  and  joints,  are  insidious  in  their  progress, 
and  are  apt  to  be  unnoticed  and  neg-lected  till  far  advanced. 
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Thei^e  is  little  pain,  and,  till  opened,  generally  veiy  little  con- 
stitutional disturbance.  They  often  contain  curdy  masses 
(caseated  gland  material,  etc.),  in  thin  serous  pus.  They  are 
very  apt  to  become  putrid  after  opening-,  and  the  defective 
vitality  of  their  walls,  and  the  manner  in  v>'hich  they  have 
displaced  the  surrounding  parts,  makes  healing  slow  and 
doubtful.  The  older  surgeons  used  to  fear  them,  and  delay 
their  opening  as  much  as  possible.  Now  with  antiseptic  pre- 
cautions we  fear  them  less,  yet  still  to  treat  a  chronic  abscess 
safely  will  tax  all  the  surgeon's  knowledge  and  require  all  the 
nurse's  care. 

(3.)  Abscess  {uiilimited), — Just  a  word  on  this  most  dan- 
gerous condition,  which  we  find  in  certain  forms  of  erysipelas. 
In  this  w^e  have  the  suppuration  rapidly  formed  in  the  cellular 
tissue  of  a  part  or  in  one  of  a  chain  of  glands.  It  generally 
results  from  some  infection  or  putrefactive  change.  It  is 
characterized  bj'  the  couiplete  absence  of  the  hard  ring  of 
thickened  cellular  tissue  which  is  described  as  surrounding 
the  soft  centre  of  an  acute  abscess,  and  in  consequence  of  this 
absence,  nothing  stops  the  progress  of  the  suppuration  along 
the  tissues.  It  spreads  with  rapidity,  does  not  tend  to  point, 
and  unless  promptly  and  efficiently  attacked  by  free  incision 
allowing  of  relief  of  tension  and  escape  of  putrid  discharge, 
the  result  may  be  very  rapidly  fatal  to  the  vitalit}'  of  the  part 
and  of  the  patient. 

Fistula  and  sinus  are  common  results  of  chronic  abscess. 

Fistula  means  a  suppurating  track  with  two  openings,  one 
into  a  mucous  canal  or  serous  cavit}',  the  other  to  the  skin 
surface. 

Sinus  is  a  track  leading  from  some  chronic  source  of  irri- 
tation, such  as  dead  bone,  cheesy  gland,  or  ill-manag'ed  putrid 
abscess,  to  the  surface.  Both  require  cleanliness  and  care 
from  the  nurse,  and  may  need  operative  interference  by  the 
surgeon. 


CHAPTER  III. 

ULCERATION. 

The  next  stag-e  of  the  inflammatory  process  we  come  to 
is  ulceration.  So  far  as  we  have  gone  we  have  not  necessarily 
had  an}'  destruction  of  tissue,  for  a  long-continued  suppura- 
tion may  not  leave  any  permanent  loss  of  substance.  Ulcera- 
tion and  g-ang-rene,  however,  imply  loss  of  tissue,  and  they 
differ  from  each  other  only  in  degree.  Ulceration  we  may 
define  as  a  molecular  death,  a  loss  of  substance  in  fragments 
invisible  to  the  naked  eye,  while  gangrene  is  the  same  form 
of  death  detacliing-  visible  fragments,  varying-  from  the  small 
slough  in  the  centre  of  a  boil  up  to  a  whole  limb  in  wiiich  the 
arter^^  has  been  occluded. 

A  simile  may  explain  this :  every  wave  and  every  tide  are 
surely  and  slowly  wearing-  away  the  chalk  cliffs  of  our  south 
coast  in  unnoticed,  because  almost  invisible,  detritus  —  that 
is  ulceration;  a  great  gale  comes  Avith  a  spring  tide,  and  car- 
ries off  tons  of  cliff  with  a  house  or  two,  or  a  church — there 
is  a  gangrene. 

There  are  many  and  varied  causes  of  ulceration,  all  in  the 
direction  of  lowered  vitality  of  the  part  or  patient.  Diseases 
or  injury  of  vessels,  speciall}^  of  veins,  improper  position  of 
limb  too  long  maintained,  wasting-  diseases,  scurvy,  syphilis, 
and  the  like;  and  the  product  of  ulceration  we  call  an  ulcer. 

Ulcers — various,  frequent,  pauperizing,  fill  our  hospitals, 
fit  many  a  breadwinner  for  the  workhouse — are  too  often  de- 
spised by  surgeons,  and  g-roaned  over  by  nurses,  still  they 
have  to  be  cured,  and  to  be  cured  must  be  understood,  and  if 
understood  are  less  uninteresting,  and  are  excellent  lessons  in 
pathology,  and  keynotes  to  many  diseases;  so  we  must  try  to 
tell  you  of  them,  and  to  interest  you  in  them,  for  much  of 
your  surgical  work  in  workhouse  hospitals  and  dispensary 
practice  will  be  the  care  of  ulcers — let  us  hope  also  the  cure  of 
them. 

Let  us  first  arrang-e,  them,  and  then  describe  them.     A 
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scientific  arraiig-einent  is  very  difficult,  and  nearly  all  are  un- 
satisfactory. Let  us  use  the  one  given  by  the  late  Professor 
Syme,  which,  though  couched  in  unscientific  language,  is  prac- 
tical and  useful.  He  divided  ulcers  into  three  great  classes, 
thus : 

I.  Ulcers  prevented  from  healing  by  want  of  action. 

II.  Ulcers  prevented  from  healing  by  excess  of  action. 

III.  Ulcers  prevented  from  healing  by  peculiarity  of  action, 
local  or  constitutional. 

Under  these  three  simple  heads  we  can  arrange  them  all 
readily  enough,  and  also  are  guided  to  treatment.  We  can 
also  describe  each  ulcer  in  various  stages.  When  it  is  forming 
or  ulcerating,  when  it  is  stationary,  and  when  it  is  healing. 

But  before  we  commence  a  description  of  those  ulcers,  we 
must  notice  the  points  to  be  attended  to  in  looking  at  or  de- 
scribing one;  and  we  should  also  have  a  standard  of  compari- 
son, so  as  to  see  how,  and  how  far,  the  diseased  departs  from 
the  healthy  standard.  So  let  us  take  for  a  standard  what 
may  be  called  a  healing  sore  or  surface,  and  describe  it  under 
six  points ;  and  let  us  see  what  these  six  points  are.  A  heal- 
ing sore  then  has — 

1.  A  smooth,  level,  velvety  surface  of  a  pink-crimson  color 
very  slightly  raised  above  the  surrounding  tissues. 

2.  It  has  edges,  which  are  bluish,  level  with  the  ulcer  sur- 
face, and  evidently  gaining  on  it  from  day  to  day. 

3.  Its  granulations  are  equal,  regular,  covering  the  whole 
surface  giving  it  its  velvety  aspect.  (^Now  note  here  what  a 
granulation  is:  it  is  a  loop  of  capillary  surrounded  by  leuco- 
C3'tes  which  are  grouped  in  an  intercellular  fibrinous  substance 
of  greater  or  less  density  and  firmness.  As  this  substance 
contracts  and  becomes  firm,  concealing"  the  capillary  and  as- 
suming with  its  next  neighbors  on  each  side  a  smooth,  fibrous 
surface,  Ave  call  it  cicatrization  or  healing.) 

4.  Its  discharge  is  3'ellow,  sweet,  i.e.,  not  putrid,  not  blood- 
stained, not  ver^'  copious,  and  always  tending  to  decrease  in 
amount.  (The  discharge  consists  of  leucocytes  in  blood  serum 
which  liave  not  been  utilized  by  being  caught  in  the  fibrinous 
plasma  of  the  granulations.) 

5.  The  sensations  of  a  healing  sore  are  trifling;  that  is,  it 
is  tender  to  touch,  but  is  not  painful  because  it  is  free  from 
tension  and  is  not  inflamed. 
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G.  The  surroLiiuUng-  textures  of  the  Ihnb  or  part  are  nor- 
mal, except  just  at  the  ulcer  edge,  where  they  may  be  a  little 
too  full  of  blood  (hyperffimic). 

Now  with  this  standard  let  us  describe  the  deviations. 

I.  Tliose  Ulcers  Prevefited  from  Healing  by  Want  of 
Action.— For  practical  purposes  we  must  divide  these  into 
two  great  varieties.  A.  Those  in  which  the  want  of  action  is 
from  weakness;  B.  Where  it  is  from  indolence. 

A.  The  Weak  Ulce?\— In  it  we  find  the— 1.  Surface  oede- 
matous,  and  projecting-  often  in  irregular  masses,  with  a  ten- 
dency to  bulge  and  resemble  a  tumor.  2.  Edges  are  overhung 
by  the  surface,  are  of  a  purple-blue  color,  like  a  cold  hand.     3. 

'Granulations  are  weak,  flabby,  deficient  in  color,  and  having 
no  tendency  to  cicatrize.  4.  Discharge  is  copious,  but  serous 
or  sero-purulent,  and  in  it  few  leucocytes  are  seen.  5.  The 
sensations  are  blunted,  the  sore  is  hardly  ever  tender,  and  is 
thus  liable  to  get  knocked  about.  6.  The  surrounding  tissues 
are  often  swollen  and  dropsical,  sometimes  hard  with  a  solid 
oedema. 

Now  ulcers  like  these  are  very  common  in  the  laboring 
poor,  who  have  to  stand  much,  and  who  are  weak  and  ill-fed, 
and  any  wound  or  ulcerated  surface  is  apt  to  degenerate  into 
these  conditions  just  from  mere  length  of  time;  a  slowly  heal- 
ing ulcer  is  apt  to  become  a  weak  one.  For  treatment,  it  is  in 
few  v\^ords:  support  the  patient,  raise  the  Umb,  and  compress 
and  stimulate  the  granulations.  Compression  by  careful 
bandaging,  especially  by  an  elastic  one.  Stimulation  by  the 
use  of  the  familiar  stimulating  lotions,  such  as  the  red,  blue, 
or  black. 

B.  The  Indolent  or  Callous  t7/ce?-.— Though  as  common 
as  the  former,  and  in  somewhat  similar  cases,  it  diffei^s  much 
in  appearance,  and  also  in  the  treatment  needed.  Its  surface 
is  smoth,  excavated  here  and  there,  but  with  no  velvety  pro- 
jections; it  varies  in  color  with  its  condition,  being  red  or 
angry  crimson  if  it  is  accidentally  inflamed,  black  or  brown  if 
neglected.  Edges— These  are  characteristic,  and  give  the  ulcer 
its  second  name;  they  are  hard,  callous,  and  ring  in  the  ulcer 
with  a  craggy  wall  all  round  it.  Granulations  in  typical 
cases  are  absent;  in  less  marked  ones  are  few  and  scarcely 
visible.  Discharge  is  scanty,  glairy,  and  nearly  always  hor- 
ribly foetid,  from  the  soakage  from  the  thick  old  edges,  which 
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are  made  of  epithelium  of  the  cuticle  and  products  of  decom- 
position of  the  sweat  and  hair  g-lands.  Sensation  generally 
blunted — so  much  so  that  the  patient  is  tempted  to  neglect 
treatment  till  the  limb  is  nearly  hopeless.  Surrounding  tis- 
sues are,  as  in  the  weak  one,  thickened,  dropsical,  often  much 
hardened  with  layers  of  rotten  cuticle,  spreading  from  the  im- 
mediate edge. 

Treatment  must  be  active  and  energetic,  for  one  such  case 
left  uncured  in  a  ward  will  poison  the  air  and  cause  risk  to 
the  other  patients.  The  first  thing  to  be  done  is  to  get  it 
sweet,  and  this  3'ou  maj'  do  by  charcoal  poultices,  carbolic  ap- 
plications, or  mercurial  ones,  as  your  surgeon  directs.  I  gen- 
erally, after  a  night's  poulticing  with  charcoal,  attack  the 
ulcer  on  its  edges  with  a  sharp  scoop,  and  scrape  away  all  the 
old  rotten  epithelium,  often  making  the  ulcer  look  much 
larger  than  before,  then  applying  a  one  to  iovty  solution  of 
chloride  of  zinc  all  over  the  sore  and  edges,  we  can  dress  it 
with  salicylic  wool  and  protective,  or  Avith  wood-wool  wad- 
ding. The  dressing  will  next  day  be  full  of  soakage,  and  per- 
haps still  putrid;  still  one  or  two  or  more  days  of  this  will 
soon  cure  the  putrescence,  and  you  will  have  it  very  quicklj^  a 
healing  sore. 

The  same  result  may  be  got  without,  however,  so  rapidly 
sweetening  it,  hy  free  blistering  of  the  edges  and  surrounding 
parts,  causing  them  to  slough;  if  this  is  done,  it  must  be  done 
with  caution,  and  perhaps  bit  by  bit,  lest  the  blistering  should 
irritate  the  kidneys,  for  in  the  victim  of  indolent  ulcer  we 
often  find  kidney"  disease.  Strapping  with  strips  of  plaster, 
which  is  recommended  in  man^'  of  the  older  books,  is  not  only 
a  ver^^  slow  and  expensive  method,  but  horribly  putrid,  and 
thus  risky  both  for  patient  and  ward. 

II.  Jj leers  Prevented  from  Healing  hy  Excess  of  Ac- 
tion.— As  a  rule,  these  are  not  only  prevented  from  healing, 
but  are  often  actively  increasing  in  size  by  reason  of  the  excess, 
and  in  some  of  these  the  active  increase  is  so  rapid  and  visible 
as  to  be  with  difficulty  separated  from  gangrene. 

One,  however,  which  is  well  named  the  irritable  ulcer,  we 
maj'  describe  first,  which  rarely  if  ever  attains  a  large  size. 

It  occurs  generally  in  well-fed,  under-exercised  patients  of 
middle  age,  and  often  of  gouty  habit.  You  may  find  it  in  a 
butler  or  a  squire,  rarely  in  a  probationer,  nurse,  or  a  hard- 
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worked  doctor.  It  is  generally  on  the  leg-,  oftenest  on  the 
shin.  Its  surface  is  fairly-  smooth,  sometimes  glossy,  of  a 
darkish-crimson  color.  Its  edges  are  sharply  excavated,  as 
if  cut  out  with  a  punch.  The  granulations  are  small  and  vel- 
vety. The  discharge  is  scanty.  The  sensation  is  character- 
istic—an intense  pain,  coming  in  spasmodic  starts,  worse  at 
night,  and  connected  with  great  irritability  of  temper.  The 
surrounding  textures  are  generally  fairly  healthy.  This  form 
of  ulcer  is  not  much  seen  in  hospitals,  but  in  private  practice 
often  requires  a  good  deal  of  management.  Attention  to 
the  health,  a  starvation  diet,  and  locally  a  firm  apphcation  of 
sohd  nitrate  of  silver,  will  generally  cure  the  ulcer  quickly. 

The  more  characteristic  examples  of  ulcer  prevented  from 
healing  by  excess  of  action  have  been  described  under  differ- 
ent names,  such  as  sloughing  sore,  sloughing  phageda^na,  etc.; 
but  all  practically  may  be  included  under  the  one  great  head 
of  hospital  gangrene,  a  most  important  study  for  the  nurse 
as  well  as  for  the  surgeon.  Why,  you  will  say,  call  it  an  ulcer 
if  it  is  a  gangrene  ?  For  this  reason,  it  is  a  gangrenous  condi- 
tion of  an  ulcier,  wound,  or  sore,  and  it  is  a  local  mischief,  not 
connected  with  a  central  cause  either  local  or  general. 

First,  then,  to  describe  it  as  simply  and  practically  as  pos- 
sible, and  then  a  word  on  its  causes  and  its  prevention  and 
treatment.  A  wound  or  sore  previously  healthy,  if  exposed 
to  the  contagion,  shows  on  its  surface  a  glairy,  viscid,  greenish 
or  yellowish  scum  or  membrane,  not  unlike  rough  tow  which 
has  been  soaked  in  dirty  oil.  At  first  you  might  think  you 
could  scrape  or  sponge  it  off ;  but  no,  it  sticks  and  floats  about 
on  the  surface.  The  edges  of  the  sore  you  will  at  once  notice 
to  be  excavated,  and  thus  the  sore  enlarges.  Generally  the 
excavation  or  enlargement  is  only  at  one  side  of  it,  not  often 
all  round, 

The  granulations  are  also  here  and  there  concealed,  at 
other  places  punched  out  and  worm-eaten  by  this  new  mate- 
rial. The  discharge  is  copious,  foetid,  and  under  the  micro- 
scope shows  debris  of  tissue,  blood,  and  pus.  The  sensations 
are  blunted,  the  pain  being  not  so  great  as  you  might  expect. 
The  surrounding  textures  are  swollen,  infiltrated,  and  often 
irritated  by  the  acrid  discharge.  The  chief  characteristic  is 
the  extraordinary  rapidity  with  which  in  a  marked  case,  and 
in  a  severe  epidemic,  the  sore  or  sores  enlarge,  and  the  cica- 
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trices  of  wounds  break  up.  I  remember  one  poor  fellow  who 
had  a  simple  fracture  of  the  patella,  with  only  a  small  abra- 
sion over  the  knee,  and  who  was  put  by  the  surgeon  into  a 
ward  where  hospital  g-angrene  was  raging,  because  it  was 
supposed  a  simple  fracture  could  take  no  harm.  His  abrasion 
became  infected.  The  first  day  it  was  noticed  a  threepenny 
piece  would  have  covered  it;  next  day  half-a-crown  woidd  not 
have  concealed  the  sore;  and  when  on  the  third  day  he  was 
dying, 'the  whole  knee-joint  was  denuded  of  skin,  even  back  to 
the  space  behind  the  knee-joint  on  both  sides.  The  constitu- 
tional symptoms  also  are  in  many  cases  most  severe,  and  rap- 
idly" run  on  to  a  fatal  issue,  with  symptoms  either  of  pj'asmia 
or  septicaemia. 

Now,  as  to  the  causation  of  the  fearful  malady.  Well,  I 
am  going  to  preach  to  you  a  ver}"  hard  doctrine,  severe  in  its 
bearing  on  all  of  us.  I  hold  that  hospital  gangrene  is  in 
nearly  every  case  caused  by  dirt,  and  dirt  communicated  to 
the  patient  by  his  doctor  or  by  his  nurse.  A  great  statesman 
once  defined  dirt  as  matter  in  a  wrong  place.  Our  view  of 
dirt  must  be  that  it  includes  everything  septic,  all  products 
of  decomposition,  everything  that  has  a  smell;  and  I  hold 
that  if  we  can  eliminate  these  from  our  wards  and  bedrooms, 
we  will  have  no  hospital  gangrene.  Drains  have  been  blamed 
— perhai3S  rightly — sewag'e  poison  may  help  its  ravages;  but 
you  will  find  that  where  wounds  are  kept  sweet,  and  where 
doctor  and  nurse  knoAV  what  real  surgical  cleanliness  means, 
we  have  no  more  hospital  gangrene. 

I  am  not  very  old,  but  many  of  you  here  will  hardly  believe 
that  less  than  thirty  years  ago  I  have  seen  the  dressings  done, 
assisted  by  ward  sponges  carried  from  bed  to  bed  in  ward 
basins,  and  that  it  was  not  considered  necessary,  not  even  ad- 
visable, to  change  the  water  on  passing  from  patient  to  pa- 
tient. Can  you  realize  it  in  the  light  of  our  present  day 
knowledge  and  our  present  civilization?  When  sponges  were 
done  away  with,  and  either  swabs  of  wool  or  linen — a  fresh 
one  for  each  patient — took  their  place,  a  great  stage  was 
reached,  even  before  strict  antiseptics  rendered  each  patient 
harmless.  We  had  gained  much  when  we  did  not  actually  in- 
fect each  fresh  one  from  his  dangerous  neighbor. 

Ventilation  of  wards,  cleanliness  of  floors  and  walls,  and 
bed-linen,  have  aided  in  the  work  that  clean,  fresh  dressings 
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began,  and  it  is  now  quite  a  quarter  of  a  century  since  I  have 
seen  a  case  of  hospital  gangrene. 

How  did  we  treat  it  ?  you  will  ask.  In  various  ways  lo- 
cally. One  wise  old  nurse  (Nurse  Porter  died  at  her  post, 
after  fortj^-seven  years'  service,  Februar^^  10th,  1890)  believed 
that  she  used  to  clean  the  wounds  quickly  and  shorten  the 
malady  by  the  application  of  a  strong  solution  of  sulphate  of 
copper. 

To  swab  the  wound  well  with  fuming  nitric  acid  in  the  early 
stage  sometimes  aborted  the  attack. 

Bromine  was  much  used  in  the  hospitals  in  America.  My 
own  experience  was  that  no  external  application  was  of  much 
use.  Extreme  care  in  cleaning  the  wound  or  ulcer,  and  re- 
moval of  the  patient  into  fresh  air  and  a  different  ward,  or 
even  to  a  wooden  shed,  was  of  great  value. 

III.  Ulcers  Prevented  from  Healing  by  Peculiarntij  of 
Action,  Local  or  Constitutional. 

1.  Local. — Chief  among  these  local  causes  is  varix,  that  is, 
a  varicose  condition  of  the  superficial  veins  of  the  limbs.  This 
is  a  very  common  affection  in  the  laboring  poor,  specially  in 
those  whose  occupations  involve  much  standing  and  exposure 
to  vicissitudes  of  temperature,  such  as  tall  London  footmen 
with  their  tight  garters,  washerwomen,  cooks,  engine-drivers. 
"What  we  first  notice  is  a  fulness  of  the  veins  indicated  by 
bulging  and  formation  of  long,  blue,  corded  looking-  masses  in 
the  leg  and  thigh. 

After  a  severe  blow,  fall,  or  exposure  to  cold,  a  portion  of 
the  livid  blue  swelling  becomes  hard,  red,  and  painful.  These 
symptoms  indicate  that  the  blood  has  become  stagnant  in  the 
inflamed  vein.  This  stagnant  clot  may  then  undergo  certain 
changes,  i.e.,  1.  If  the  patient  at  once  is  put  to  bed,  with  the 
limb  raised  and  fomented,  all  may  return  again  to  health,  and 
no  bad  result  follow;  or  2,  The  clot  may  suppurate,  and  either 
soften  and  empty  itself,  or  require  to  be  opened — in  either  of 
which  cases  an  ulcer  remains,  which  is  very  difficult  to  heal,  for 
this  reason,  that  its  surface  is  really  the  posterior  wall  of  the 
inflamed  vein,  a  tissue  which,  from  its  very  nature,  is  most  un- 
suitable for  the  formation  and  growth  of  granulations.  A 
third  possible  result  of  the  inflamed  clot  may  be  a  most  dan- 
gerous one — that  is,  a  portion  of  it  may  become  detached, 
get  into  the  current  of  blood,   and   thus   may  find   its  way 
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through  the  veins  to  the  heart  and  eventually  to  lung  or  other 
organ. 

To  return  to  the  varicose  ulcer  or  ulcers  (for  as  clusters  of 
veins  suppurate  at  once,  they  are  often  multiple).  They 
have — 1.  Surface  smooth,  sharplj^  excavated;  2.  Edges  sharp, 
generally  crimson  or  dark  red  in  color;  3.  Granulations  few, 
or  none;  4.  Discharge  scanty';  5.  Surrounding  parts  often 
swollen,  and  nearly  always  showing  the  veins  enlarged  and 
inflamed;  6.  Sensations  generally  very  painful,  especially  if 
thej^  have  been  inflamed  or  injured  by  too  much  walking. 

Treatment. — The  flrst  indication  is  to  relieve  the  passive 
congestion  of  the  limb,  which  is  the  result  of  the  swollen 
veins— that  is,  absolute  rest  is  essential  at  first,  if  possible 
with  the  limb  elevated.  Local  treatment. — Blackwash  used 
to  be  considered  almost  a  specific,  and  boracic  lint  is  much 
used.  When  once  the  ulcers  have  fairly  started  to  heal,  much 
good  can  be  done  hy  the  constant  wearing  of  a  pure  rubber 
bandage,  neatly  applied  from  foot  to  mid-thigh,  so  as  to  sup- 
port the  column  of  blood,  and  thus  relieve  the  pressure.  The 
bandage  must  be  applied  directly  to  the  skin,  not  too  tightly, 
and  should  always  be  removed  at  night,  being  put  on  when- 
ever the  patient  wakes,  before  any  walking  about. 

2.  Ulcers  Prevented  from  Healing  from  Constitutional 
Causes. — These  are  very  various  and  important.  1.  We  may 
group  together  and  describe  side  by  side  ulcers  prevented 
from  healing,  and,  indeed,  caused  by  those  constitutional  con- 
ditions of  the  cellular  tissue  we  call  gummata.  These  are  of 
two  great  varieties:  (1.)  Strumous;  and  (2.)  Syphilitic.  In 
both  the  pathology  simply  given  is  somewhat  as  follows:  {a.) 
A  portion  of  the  cellular  tissue  of  the  limb  immediately  sub- 
cutaneous becomes  inflamed  and  thickened  with  new  material, 
forming  a  little  nodular  projection  under  the  skin;  this  is  at 
first  not  very  painful,  and  rarely  red.  It  gradually  goes  on, 
if  untreated,  till  it  {h.)  softens  in  the  centre.  A  small  opening 
forms  into  which  a  probe  can  be  passed,  and  through  which 
projects,  or  at  least  is  visible,  a  thick,  yellow,  leathery-looking 
substance,  which  extends  under  the  raised  and  separated  skin. 
Till  this  is  (c.)  got  rid  of  by  natural  or  artificial  means,  the 
ulcer  cannot  heal,  and  generally  extends.  The  discharge  is 
dirty  and  ichorous,  the  place  is  often  painful,  and  the  ulcers 
are  frequently-  multiple.     The  treatment  must  be  both  local 
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and  constitutional:  local,  to  g&t  the  slougli  to  come  away, 
which  is  best  managed  by  blistering  the  edges  of  the  under- 
mined skin,  or  at  once  clearing  away  all  the  diseased  tissue 
with  a  sharp  spoon  (the  blistering  fluid  is  to  be  applied  care- 
fully with  a  fine  brush);  and  after  the  blister  has  cleaned  edges, 
and  when  new  granulations  are  forming,  these  ulcers  still  re- 
quire very  great  attention.  Red  wash  and  black  wash  may 
be  alternated  as  dressings,  and  both  may  require  to  be  used 
stronger  than  usual.  Constitutional,  by  giving  drugs  to  pre- 
vent the  tendency  to  strumous  and  syphilitic  deposit.  Of 
these,  cod-liver  oil   and  iodide   of  potassium  are  our  sheet- 

1  T1cll.OI*S 

2.  Another  ulcer  resembling  these  in  some  respects  is  the 
gouty— not  common,  and  especially  rare  in  hospital.  In  it  the 
skin  is  separated  from  its  surrounding  parts,  and  caused  to 
die  by  the  presence  beneath  it  of  the  calcareous  material 
known  as  chalkstones.  These  ulcers  are  generally  small,  and 
in  the  vicinity  of  the  joints  of  the  fingers  and  toes,  and  require 
treatment  of  the  constitutional  habit. 

3  Another  is  the  scorbutic,  or  ulcer  of  scurvy.  This  is 
not  common  in  civil  practice,  but  is  occasionally  seen  m  for- 
eign or  naval  hospitals. 

Scurvy  is  a  condition  of  the  blood  brought  on  generally  by 
unsuitable  food,  and  in  advanced  cases  any  shght  injury  or 
scar  of  an  old  wound  is  apt  to  cause  a  raw  surface  which  con- 
stantly tends  to  bleed,  and  on  the  surface  of  which  clotted 
masses  of  blood  form,  which  the  sailors  call  bullock  s  liver. 
These  masses  grow  rapidly  in  size,  are  painless,  so  that  they 
can  be  shaved  off  with  a  knife,  but  from  the  loss  of  blood  they 
generally  injure  the  patient's  constitution.  In  such  cases  the 
treatment  must  be  rest,  pressure,  and,  above  all  ^^^table  diet 
for  once  the  patient  can  be  fed  on  milk,  bread,  and  suitable 
vegetables,  recovery,  as  a  rule,  is  very  rapid. 

Lime-juice,  if  given  regularly,  is  almost  an  absolutely  cei- 
tain  prevention  of  this  condition,  which  is  now  comparatively 
rarely  seen  in  British  ships. 

It  is  important  in  the  after-treatment  of  all  the  abm  e  ul- 
cers that  the  limb  be  carefully  and  smoothly  bandaged  from 
the  foot  upward,  not  only  np  to  the  highest  ulcer  but  past  it, 
so  as  to  prevent  swelling  and  oedema  of  the  superficial  veins. 


CHAPTER   lY. 

GANGRSNE. 

This  is  the  next  and  final  stag-e  in  the  inflammatory  pro- 
cess. From  a  Greek  word  meaning-  "  I  devour,"  it  speaks  in 
its  et3nnolog'3^  of  rapid  destruction  of  part  or  limb.  It  is  a 
visible  death  as  disting'uished  from  the  molecular  death  which 
we  saw  in  ulceration.  There  are  many  waj^s  in  which  we 
might  divide  g-ang-rene  for  purposes  of  description,  and  perhaps 
the  most  scientific  method  would  be  according-  to  its  causation ; 
but  for  practical  purposes  we  will  class  cases  of  gangrene  un- 
der two  g-reat  divisions:  moist  and  drj'. 

1.  Moist. — In  this  form,  as  its  name  implies,  the  dead  part 
has  died  suddenl}^  with  all  its  fluids  or  juices  still  in  it,  and  as 
a  consequence  its  putrefaction  is  rapid;  and  as  the  putrefac- 
tion can  easily  spread  to  the  s^^stem  by  the  veins  and  lym- 
phatics, the'  dang-er  of  sj^stemic  infection,  blood-poisoning", 
and  pyasmia  is  very  g-reat  and  immediate.  The  causes  of  moist 
g-ang-rene  are  either  severe  local  injuries,  which  have  destroyed 
or  impaired  the  blood  supply  of  the  part  or  limb;  or  some 
disease  which  has  affected  from  the  centre  either  the  blood 
supply  or  the  nerve  supply  of  the  part  in  a  sudden  manner 
and  with  completeness  of  result. 

Great  interference  with  blood  supply  may  do  very  little 
harm  if  its  progress  is  gradual,  thus  giving  time  for  the  col- 
lateral circulation  to  be  established ;  but  a  sudden  interference 
with  either  blood  supply  or  blood  return,  i.e.,  either  with  ar- 
tery or  vein,  will  ver}^  rapidl^^  induce  gangrene. 

Description. — Let  us  now  try  to  describe  a  case,  and  see 
what  it  may  be  mistaken  for,  and  how  it  should  be  treated. 

A  limb  has  been  badly  crushed,  we  will  say,  without  any 
external  wound;  but  the  large  vein  has  been  torn  across,  and 
blood  effused  into  the  tissues,  causing  swelling  at  the  part 
and  great  tension.  Pain  at  first  is  probably  severe,  especially 
at  the  seat  of  injury  and  tension.  This,  however,  gradually 
diminishes,  till  at  last  it  is  entirely  gone,  and  even  common 
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sensation  in  the  skin  of  the  more  distant  parts  of  the  limb  is 
lost. 

The  limb  is  of  a  dark  livid  color,  which  at  first  closely  re- 
sembles the  color  of  a  bruise,  and  may  be  mistaken  for  it;  but 
the  discoloration  spreads  rapidly,  and  soon  changes  into  shades 
of  brown  olive,  or  in  warm  weather  even  of  dark  green.  At 
same  time  bullae  or  little  blisters  appear  here  and  there  on  the 
surface,  separating*  the  cuticle  from  the  true  skin.  Now  do  not 
suppose  that  Qwevy  case  of  livid  tense  limb  with  little  blisters 
on  it  is  necessarily  one  of  gangrene,  for  in  a  bad  bruise  you 
often  have  little  blood  blisters  rising.  You  can  easily  distin- 
guish the  one  from  the  other  thus:  in  an  ordinary  bruise  the 
blisters  are  full  of  blood  serum,  often  dark  with  blood,  and  are 
stationary— that  is,  you  cannot  move  them;  you  may  break 
them,  letting  out  the  fluid,  but  they  do  not  run  together.  In 
gangrene  the  bullae  contain  air  as  well  as  serum,  that  means 
they  are  products  of  earl^^  decomposition,  and  also  you  can 
easilj^  make  them  join  each  other,  like  drops  of  water  on  a 
pane,  by  pressing  them  along  under  the  sodden,  separable 
cuticle. 

With  these  sjnnptoms — coldness,  want  of  sensation,  and 
bullae — you  will,  I  trust,  be  able  to  recognize  early  a  case  of 
gangrene,  and  it  is  of  vast  importance  that  you  should ;  for  in 
a  simple  fracture  it  may  come  on  and  every  hour  is  of  value; 
for  once  a  limb  is  in  the  state  we  have  described,  early  and 
high  amputation  is  the  only  chance  for  the  patient,  for  it  will 
spread  with  great  rapidity,  involving  part  after  part,  tissue 
after  tissue,  even  higher  up  than  the  injury  that  began  the 
business.  And  not  only  that,  it  very  rapidly  poisons  the  con- 
stitution, and  renders  the  case  hopeless;  for  in  such  a  case  the 
limb  has  died  w-ith  all  its  juices  or  fluids  in  it,  and  they  are 
dead  and  poisonous,  and  by  the  veins  and  lymphatics  are 
rapidly  carried  into  the  general  circulation.  You  wall  say,  if 
this  be  the  case,  it  is  no  good  doing  anything,  the  patient 
must  be  poisoned  so  quickly.  Now  you  must  remember,  and 
here  is  another  sign  of  gangrene  to  help  you,  that  hy  this  time 
the  circulation  is  really  almost,  if  not  altogether,  stopped;  the 
arteries  of  the  limb  are  no  longer  pulsating,  or  pulsate  very 
faintly,  while  in  a  bruised  limb,  however  sadly  swollen  and 
tight  it  is,  you  can  always  feel  the  pulse,  and  the  patient  will 
always  tell  you  how  it  throbs. 
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Now  I  think  I  hear  you  say.  What  is  the  use  of  all  this  to  a 
nurse  ?  We  cannot  amputate  the  limb,  and  we  cannot  pre- 
vent the  gangrene.  Weil,  I  do  not  know  that.  Many  a  limb 
has  become  gangrenous  from  too  bight  bandaging,  too  careful 
splinting,  and  this  a  good  nurse  must  watch  and  prevent;  and 
you  can  always  tell  the  doctor  as  soon  as  possible.  If  in  a 
cottage  hospital,  or  among  the  poor,  you  find  an  injured  hmb 
which  you  think  is  bad,  you  ma3'  save  time  and  prepare  for 
the  doctor  by  removing  every  constricting  bandage  or  button, 
and  laying  the  limb  in  the  easiest  possible  position,  covered 
by  some  light  and  not  tight  non-conductor — best  of  all  is  cot- 
ton wadding  or  soft  tow — so  to  maintain  an  equable  heat 
without  any  sudden  change  of  temperature. 

By  such  care  you  may  save  a  limb  or  a  life.  The  surgeon 
has  to  come  in  in  all  cases  of  moist  gangrene  with  his  knife — 
early  and  free  removal  above  the  cause.  If  we  go  too  low, 
we  operate  through  tissues  of  low  or  lost  vitalitj',  which  can- 
not stand  the  extra  stimulus  of  the  knife  and  loss  of  blood, 
and  our  flaps  slough,  and  the  gangrene  spreads.  Some  of  us 
and  some  of  3^ou  have  seen  marvellous  recoveries  from  an 
almost  hopeless  state  once  the  dead  parts  are  freely  and 
franklj'^  removed. 

2.  Dry  or  Senile  Gangrene. — In  this  the  limb  dies  because 
it  dries — because,  for  some  reason  or  other,  its  nutrition  has 
been  so  interfered  with  that,  beginning  at  a  finger  or  a  toe, 
the  gradual  shrinking  and  drying  of  the  parts  spreads  slowly 
upward.  It  is  called  senile  because  rarely  seen  except  in  those 
whose  tissues  are  aged  either  by  years  or  disease.  Many 
cases  of  senile  gangrene  are  found  in  patients  who  have  a 
diabetic  tendency,  in  whom  the  urine  is  loaded  with  sugar. 
Its  most  common  causation  is  a  disease  of  the  blood-vessels, 
which  by  thickening  their  walls  and  impairing  their  elasticity, 
narrows  their  lumen  or  capacity  as  tubes.  This  gradually 
impairs  the  vitality  of  the  more  distant  parts,  such  as  fingers 
and  toes.  This  is  indicated  in  coldness,  blueness  of  color,  and 
stagnant  condition  of  the  blood  in  the  capillaries.  Then  some 
exciting  cause  begins  to  set  up  inflammation;  perhaps  the  old 
lady  cuts  a  corn  too  deep,  or  the  old  gentleman  stands  too 
long  in  the  cokl  after  a  good  dinner,  and  comes  in  with  cold 
feet,  and  pops  them  into  hot  water.  Anyhow,  the  part  in- 
flames, becomes  red,  painful,  and  hot,  and  in  a  day  or  two  the 
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redness  becomes  dark  crimson  or  blue,  then  black,  the  cuticle 
peels  off,  and  the  tip  of  the  toe  shrivels.  This  spreads  bit  by 
bit  to  the  toe  joint,  then  to  the  next  toe,  and  so  on,  even  to 
the  foot  or  up  the  leg.  Under  proper  management  it  may 
sometimes  stop,  and  nature  may  cure  it  by  cutting-  it  off  in 
her  ovv'n  slow  way;  for,  unlike  in  moist  g-angrene,  in  this  form 
our  treatment  must  be  waiting-.  I  will  tell  you  Nature's  way 
first  if  it  is  to  cure  at  all.  The  blackness  ceases  to  spread  and 
one  da3%  just  at  the  edge  of  the  black,  you  will  notice  a  little 
line  of  vivid  red  on  the  sound  part.  This  will  spread  and 
deepen,  ulceration  will  begin,  pus  will  form,  and  day  after  day 
3'ou  will  see  the  little  sulcus  or  furrow  deepen  by  eating  away 
the  healthy  edges  till  the  black  toe  is  left  just  hanging  by  a 
tendon  "or  two,  or,  perhaps,  kept  in  position  b^'  a  bone.  I  re- 
member having  to  go  a  very  long  journej'  once  to  see  an  old 
gentleman  whose  foot  was  dead  to  the  ankle-joint.  I  told  him 
what  to  do  in  treatment,  and  heard  no  more  of  him  till  that 
very  day  a  year  afterward,  when  I  again  was  sent  for.  I 
found  him  in  perfect  health,  and  free  from  pain.  His  foot 
was,  as  when  I  left  it,  nicely  wrapped  up  in  wadding,  with  no 
smell,  quite  dry,  and  black  and  hard,  and  kept  in  position  only 
by  the  tendons.  With  a  pair  of  sharp  scissors  I  cut  these 
with  no  pain  nor  a  drop  of  blood,  and  we  found  the  stump  was 
healed  entireh',  except  just  where  the  tendons  were  each 
looking  out  of  its  sheath,  and  these  soon  healed. 

This  disease  is  one  of  great  danger,  and  always  will  cause 
grave  anxietj'.  Still,  we  do  not  fear  it  so  much  as  did  our 
ancestors.  If  we  read  the  older  books,  we  find  the  most  dis- 
couraging opinions  given,  and  the  rarity  of  cure  described. 
The  treatment  was  then  directed  in  every  possible  way  to 
support  the  patient's  strength,  on  the  idea  that^  as  it  was  a 
disease  caused  by  want  of  circulation,  the  circulation  should 
be  stimulated;  and  this  was  always  done  in  one  way  by  rich, 
nourishing  food  and  large  quantities  of  the  more  generous 
wines,  or  brandy  or  whiskey.  Now  we  have  changed  all  this, 
and  our  present  treatment  of  these  cases  I  will  try  to  de- 
scribe : 

Constitutional. — Owing  in  great  measure  to  the  teaching 
of  the  late  Professor  Syme,  the  diet  in  this  school  for  these 
cases  is  exclusively  a  milk  one — as  non-stimulating  as  possi- 
ble, while  still  nourishing — and  wines  and  spirits  are  forbidden. 
XI— 30 
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Local. — And  these  are  especially  nurses'  cases.  You  are 
to  put  two  chief  objects  before  your  eyes.  1.  To  avoid  any 
sudden  alternations  of  temperature,  and  all  injuries,  however 
trifling-;  2.  To  keep  the  part,  especially  where  and  when  Na- 
ture's line  of  demarcation  is  going-  on,  as  sweet  as  possible. 
If  these  two  conditions  are  attained,  it  is  extraordinary  how 
little  constitutional  inconvenience  is  sometimes  caused,  even 
by  an  extensive  senile  g-angrene,  and  how  little  annoyance  the 
dead  part  often  gives.  All  kinds  of  poultices,  wet  dressings, 
ointments,  and  the  like,  must  be  avoided,  as  implying-  expo- 
sure and  changes  of  temperature. 

Salicjiic  or  carbolic  wool  in  large  quantity,  lightly  applied 
and  carefully  cleansed,  when  necessary,  with,  if  need  be,  some 
active  antiseptic  lotion  to  the  line  of  demarcation  if  it  has  be- 
gun, will  fulfil  the  indications  I  have  mentioned. 

When  the  toes  are  beginning  to  turn  black,  it  is  important 
to  separate  each  fi'om  its  next  neighbor  by  a  little  strip  of 
boracic  lint  applied  dry,  and  changed  at  distant  intervals. 


OHAPTEK  Y. 

PYEMIA  AND   SEPTICEMIA. 

Having  now  traced  the  stages  of  the  inflammatory  pro- 
cess to  the  end  of  g-ang-rene,  we  must  pause  for  a  moment; 
and  as  we  described  a  form  of  constitutional  disturbance  con- 
nected with  profuse  suppuration,  which  we  called  hectic  fever, 
we  miist  try  to  make  3'ou  understand  the  kind  of  surgical  fe- 
vers connected  with  ulceration  and  gangrene,  or,  indeed,  with 
putrid  infection  of  all  sorts.  These  are  variously  classed  ac- 
cording to  their  severity,  and  also  according  to  the  varying 
ideas  entertained  as  to  their  causation  under  the  heads  of 
pysemia  and  septicaemia. 

Pijcemia. — In  the  form  of  fever  it  was  supposed,  as  its 
name  implies  (pus  in  the  blood),  that  there  was  either  an  act- 
ual escape  of  pus  from  abscess  or  suppurating  surface  into 
the  general  circulation,  or  that  there  was  a  formation  of  pus 
in  the  vessels,  either  by  secretion  or  by  development  from 
previously  admitted  pus  cells.  It  matters  little  to  us  what 
theory  is  correct,  or  indeed  if  any  is,  if  only  we  remember 
that  the  malady  we  are  to  describe  is  found  in  cases  where 
pus  is  putrid,  and  where  pus  is  retained  in  a  wound,  i.e.,  ill 
dressed  and  ill  drained  cases. 

To  describe  it.  After  a  big  operation  or  a  bad  compound 
fracture,  the  patient,  after  a  few  days,  is  evidenth-  more  ill 
than  he  should  be;  his  pulse  is  probably  about  110  or  120,  and 
his  temperature  is  100°  or  over  it.  He  is  out  of  sorts  and  un- 
comfortable, his  appetite  is  bad,  his  breath  oflensive,  and  his 
color  dull,  muddy,  or  yellowish,  but  he  has  had  no  special  lo- 
cal pain,  and  perhaps  no  alarm  is  taken.  Suddenlj^  he  one 
day  complains  of  being  intensely  chillj^  his  teeth  begin  to 
chatter,  bis  bed  shakes,  he  is  alarmed,  and  feels  ill.  The 
nurse  piles  on  blankets,  puts  hot  bottles  round  him,  and  prob- 
abl}'-  gives  hhn  some  hot  brandy  and  water;  still  the  shivering 
lasts,  perhaps,  for  ten  to  fifteen  minutes;  after  it  he  breaks  out 
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into  a  perspiration,  feels  easier,  and  probably  falls  asleep.  If 
the  temperature  is  taken  just  before  or  during-  the  rig-or,  it  is 
probably  about  104°  or  105°,  after  it  it  will  fall  to  99°,  or  even 
below  normal. 

Some  hours,  probably  about  thirty-six  or  even  forty-eig-ht, 
will  pass  and  no  return  of  fever  takes  place,  and  nurse  and 
doctor  may  be  lulled  into  a  false  security,  but  sooner  or  later 
a  second  rig-or  will  ensue,  much  the  same  as  the  first,  with  the 
same  results.  Ag-ain  and  ag-ain  they  return,  g-enerally  at 
shorter  intervals,  with  a  weaker  patient  to  attack;  he  is  sleep- 
less and  restless,  yelloAv,  and  stupid,  with  delusions,  some- 
times with  diarrhoea.,  alwaj^s  wuth  a  weakening-  and  foetid 
sweat,  till,  rapidly-  exhausted,  he  dies  in  a  time  that  is  mea- 
sured by  days,  not  by  weeks. 

But  what  is  g-oing-  on  inside  him  all  this  time;  and  what  do 
these  rig-ors  mean  ?  They  mean,  every  one  of  them,  the  forma- 
tion of  pus  somewhere,  and  that  pus  in  such  cases  is  confined, 
and  is  an  abscess.  In  most  cases  you  can  trace  these  ab- 
scesses, in  some  you  can  treat  them,  in  few  you  can  cure  them, 
for  internal  and  important  org-ans  are  most  frequently  at- 
tacked. Lung-,  liver,  brain,  e^^eball,  joints,  are  all  favorite 
situations  for  these  abscesses.  In  a  joint,  thoug-h  intensely 
painful  and  g-enerally  destructive  to  the  functions  of  it,  we  can 
sometimes  open  the  abscess,  keep  it  sweet,  and  cure  it;  but  in 
lung-  and  liver  they  must  take  their  chance  of  bursting-  into 
bronchus  or  bowel,  or  cavity  of  abdomen,  and  in  most  cases 
that  means  death,  while  in  abscess  of  brain  or  eyeball  the 
chance  of  recovery  is  exceeding-ly  small.  Many  theories  have 
been  held  as  to  the  exact  pathology  of  this  pus  formation, 
enoug-h  for  you  to  know  that  the  circulation  in  the  vessels  of 
poisoned  blood  is  sufficient  to  account  for  all. 

How  to  treat  it  ?  Well,  in  this  disease,  especially,  preven- 
tion is  better  than  cure;  the  early  recog-nition  and  treatment 
of  old  abscesses,  or  bagging-  ulcers,  or  foetid  wounds,  in  these  a 
good  nurse  can  soon  help  a  doctor — the  most  careful  and  ten- 
der nursing-  and  watching  to  avoid  the  first  chill,  and  to  cut" 
it  short  if  possible.  You  will  be  told  of  drugs  to  cleanse  the 
blood — antipyretics  to  keep  down  the  temperature — all,  in 
my  opinion,  broken  reeds  to  rest  on. 

However,  do  not  lose  heart  when  the  dreaded  word  pyae- 
mia is  mentioned.     I  have  known  manv  a  bad  case  recover 
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after  abscesses  in  lung,  liver,  kidney,  joints,  etc.,  so  never  de- 
spair of  any  one.  Fortunately,  improved  cleanliness  has 
made  a  vast  improvement,  and  pyaimia  is  nearly  banished 
from  aseptic  wards  and  hospitals. 

Septiccemia. — What  am  I  to  say  of  this  dread  disease, 
the  terror  of  the  midwife,  and  the  scapegoat  of  the  ovarioto- 
mist  or  laparotomist  ?  By  it  we  describe  a  form  of  fever  in 
which  the  blood  and  the  patient  are  poisoned,  as  if  by  the  bite 
of  a  venomous  snake,  which  runs  through  its  course  of  high 
temperature,  weak  pulse,  delirium,  coma,  and  death,  with  a 
rapidity  so  alarming  and  with  a  certainty  so  absolute,  that 
treatment  seems  vain  and  recovery  hopeless  from  the  first. 

Some  forms  of  dissection  wounds,  especially  of  recent  and 
diseased  rather  than  putrid  and  decomposing  bodies,  cause  it 
in  students.  Some  discharges  from  dying  patients,  some  tiny 
scratch  which  has  been  poisoned  in  performing  the  last  offices 
for  the  dead,  may  cause  it  in  a  nurse.  Certain  kinds  of  ab- 
scess bursting  into  the  peritoneum,  certain  forms  of  ovarian 
inflammation,  may  cause  it  in  a  gynajcological  case;  while 
those  practising  midwifery  tell  us  it  may  occur  by  infection 
from  the  patient  herself,  from  another  patient  in  the  house, 
or  even  may  be  brought  into  the  house  by  nurse  or  doctor. 

Some  cases  seem  to  follow  a  low  form  of  erysipelas.  Some 
may  have  their  origin  in  bad  drains  or  sewage  poison.  All 
are  rapid,  and  well-marked  cases  are  practically  hopeless. 

Again,  avoidance  of  cause  in  scrupulous  cleanhness  and 
careful  thoughtfulness  will  be  the  nurse's  duty,  remembering 
that  clothes,  hair,  hands,  hot  bottles,  instruments,  blankets, 
bedsteads  once  infected,  may  infect  a  succession  of  cases. 


CHAPTER  VI. 

ON  THE  HEALING  OF  WOUNDS. 

We  must  now  consider  the  important  subject  of  the  heal- 
ing- of  wounds — that  is,  what  must  be  done  by  Nature  acting 
on  the  wounded  parts  to  repair  any  wound  or  breacli  of  sur- 
face; and  incidental  to  this  we  must  discuss  what  prevents 
healing-,  and  how  we  can  assist  it.  Much  has  been  written  on 
the  subject,  and  many  different  methods  are  described.  Suf- 
ficient for  our  purpose  to  understand  the  three  most  usual 
methods  in  which  it  occurs. 

1.  Union  by  First  Intention,  without  the  presence  of  any 
neiv  Material. — This,  in  cases  of  wounds  of  any  great  size,  is 
probabl}'  \^vy  rare;  a  good  example  of  it  is  found  in  cuts  in- 
flicted by  the  razor  when  shaving.  These  may  bleed  for  a 
little,  but  come  together  at  once,  and  usually'  are  found  abso- 
lutely' healed  in  a  day,  with  no  trace  of  scar  left.  For  the 
occurrence  of  this  mode  one  has  to  imagine  that,  after  the 
bleeding-  has  ceased,  the  cut  surfaces  fall  at  once  and  accu- 
rately into  api^osition  so  preciselj^  that  each  divided  vessel 
unites,  every  cut  muscular  fibre  rejoins,  and  the  part  is  at 
once  in  the  condition  it  was  prior  to  the  infliction  of  the 
wound. 

2.  Immediate  Union  without  Suppuration,  and  with  the 
Resulting  Scar  a  mere  Line. — This  is  the  more  common  mode 
of  healing,  and  what  we  aim  at  in  ever}',  or  nearly  every 
wound  inflicted  hx  the  surgeon. 

Let  us  first  describe  as  simply  as  possible  what  happens 
after  an  incised  wound  has  been  made.  The  tumor  or  foreign 
body,  or  whatever  rendered  the  wound  necessary-,  having  been 
removed,  the  bleeding  is  to  be  stopped  as  thoroughly  as  possi- 
ble, every  morsel  of  clot,  sawdust,  cloth  texture,  fragment  of 
sponge,  completely  washed  away,  the  flaps  adjusted  without 
tension,  and  the  sutures  and  plasters  applied  to  keep  the  edg'es 
accurately  in  position. 
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If  we  could  suppose  our  dressings  transparent,  what  would 
we  see  ?  From  the  mechanical  effect  of  the  knife  on  the  cut 
edges  a  faint  blush  of  redness  will  appear,  even  though  the 
wound  is  absolutely  sweet  and  free  from  tension;  in  addition 
to  this,  from  the  whole  surface  of  wounded  tissue,  and  especi- 
ally from  the  cut  edges  of  the  skin,  a  serous  oozing-  takes  place, 
gluing  it  all  together.  Sometimes,  if  in  too  great  amount  and 
blood-stained,  there  is  enough  to  make  us  fear  hemorrhage  is 
commencing.  This  serous  oozing,  useful  in  small  quantity,  is 
a  decided  disadvantage  if  profuse,  as  it  is  apt  to  separate  the 
lips  of  the  wound  and  cause  tension,  so  that  we  have  to  pro- 
vide against  its  bad  effects  by  giving  it  a  means  of  escape. 
This  we  do  in  various  ways — in  large,  deep  wounds  \>y  drain- 
age-tubes, and  in  smaller  ones  by  horsehair  and  catgut  drains. 
Let  us  suppose,  however,  that  it  is  just  in  sufficient  quantity, 
with  no  redundancy.  There  is  now  a  period  of  rest  or  repose 
in  the  wound,  in  which  no  textural  changes  are  visible,  though 
doubtless  good  work  is  really  being  done,  for  in  two  or  three 
days,  when  we  again  look  at  the  wound,  we  find  that  this 
serous  oozing  has  become  organized — that  is,  if  we  put  a  little 
of  it  under  the  microscope,  we  find  it  contains  cells  and  fibres; 
and  not  oxAy  that,  but  it  is  now  vascular,  bleeds  when  cut  or 
pulled;  that  means  that  the  vessels  in  either  side  of  the  wound 
have  been  developing  capillary  tubes  into  this  new  material, 
which  have  met  or  will  meet  across  the  bridge,  and  thus  make 
a  vital  union  between  the  edges. 

In  a  few  daj's  more  this  union  is  perfected,  and  the  uniting 
medium  has  contracted  to  an  exceedingly  narrow,  almost  in- 
visible, line.  Almost  invisible,  I  say ;  and  that  is  just  the  dif- 
ference between  this  mode  and  the  first,  and  rarer  one  we  de- 
scribed, for  this  little  fine  line  will  always  remain  visible  as  a 
linear  scar.  It  is  visible  because  it  varies  from  true  skin  in 
being  only  vascular  fibrous  tissue,  not  containing  hair  bulbs 
or  sweat  glands,  and  generally  varying  in  its  vascularitj'  ac- 
cording to  its  breadth  and  age.  If  broad,  that  is,  if  there  has 
been  much  and  slowly  organized  material,  it  Avill  be  more  vis- 
ible. Specially  when  cold  has  rendered  the  surrounding  skin 
blue  or  white,  or  when  heat  has  made  it  rosy  or  crimson.  If 
it  is  narrow,  however,  it  has  no  other  bad  effects,  so  long  as 
it  is  not  adherent  to  deeper  textures.  Adhesion  may  nip  or 
press  a  nerve,  and  hence  cause  neuralgic  pains.     We  some- 
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times  find  this  result  in  stumps,  especially  if  the  cicatrix  is 
over  or  near  a  bone. 

3.  If,  however,  the  first  and  second  methods  have  not  been 
aimed  at  or  have  failed,  we  next  come  to  a  third  mode  of  heal- 
ing-, which  we  may  call  secondary  union  of  g-ranulations.  We 
know  what  a  g-ranulating  surface  is,  and  we  know  how  it 
heals.  This  mode  of  union  of  wounds  implies  two  granulat- 
ing surfaces,  both  healthy,  and  both  to  be  brought  into  accu- 
rate apposition.  We  find  this  mode  very  applicable  in  cases 
of  flap  amputations  Avhich  have  not  healed  by  first  intention. 
Indeed,  in  older  French  surgery,  this  used  to  be  the  selected 
mode  by  which  amputations  were  expected  to  heal.  The 
surgeon  did  not  bring  the  flaps  into  apposition  at  first,  but 
after  checking  the  hemorrhage,  filled  the  hollow  with  charpie 
(torn  up  rags  or  lint),  and  then  waited  till  suppuration  had 
fairly  beg'un  and  the  whole  surface  was  a  granulating  ulcer, 
after  which  the  flaps  were  brought  into  accurate  opposition. 
A  little  consideration  will  show  you  that  this  method  has 
some  advantages  and  also  some  risks.  For  example,  b}'  this 
plan  you  avoid  the  risk,  which  used  to  be  a  serious  one,  that 
in  a  big  amputation  the  skin  edges  might  unite  before  the 
deeper  parts  were  fairh'  drained  of  serum,  in  which  case, 
whenever  putrefaction  and  suppuration  of  the  impiisoned 
serum  occurred,  you  at  once  had  a  deep  abscess  with  its  cer- 
tainty of  pain  and  fever,  and  its  great  risk  of  blood-poisoning 
and  pysemia.  Among  the  risks  (less  now  than  in  old  "days) 
was  the  great  one  of  a  large  exposed  cut  surface  which  might 
easilj'  be  attacked  by  putrid  germs  or  hospital  gangrene. 
However,  there  is  no  doubt  that  in  many  a  case  our  chances 
of  union  are  greatly  aided  by  a  judicious  use  of  this  mode  of 
healing.  Attention  must  be  paid  to  the  drainage  of  the  deep 
parts,  so  as  to  insure  that  it  heals  from  below  rather  than 
from  the  edges,  and  the  stricter  the  antisepsis,  the  more 
likely  it  is  to  have  a  successful  and  rapid  result. 

AVith  this  very  brief  introduction  as  to  the  modes  of  heal- 
ing, let  us  now  see  how  we  are  to  assist  or  allow  wounds  to 
heal.  The  three  great  enemies  to  union  are:  blood,  dh't,  and 
the  result  of  the  first  two,  pus.  Our  object  then  is  to  prevent 
the  occurrence  of  these  three,  and  to  get  rid  of  them  as  soon 
as  possible. 

I.  Blood. — Every  wound,  however  small,  is  pretty  certain 
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to  cause  some  bleeding,  and  in  great  wounds  the  patient  will 
soon  die  unless  this  is  stopped.  So  here  is  a  good  place  for  us 
to  consider  the  whole  subject  of  hemorrhage,  its  varieties,  and 
the  various  methods  of  checking  it  before,  during",  and  after 
an  operation. 

1.  Varieties. — Bleeding  in  a  wound  may  be  either  from  ar- 
teries, veins,  or  capillaries — perhaps  from  all  three  at  once. 
(a.)  Arterial.  Bleeding  from  an  artery  large  enough  to  be 
easily  visible  is  recognized  by  the  following  characteristics: 
the  blood  is  of  a  bright  red  color,  and  spurts  out  with  force 
like  water  from  a  hose-pipe,  with  a  certain  intermittance  in 
its  force  coincident  with  the  pulse,  but  with  no  cessation  of  its 
stream.  If  a  large  artery  be  cut  and  no  assistance  is  at  hand, 
the  bleeding  will  go  on  till  the  patient  either  faints  or  dies — 
perhaps  faints  first  and  then  dies,  (b.)  Venous.  In  a  cut  of 
a  vein  the  blood  is  darker  in  color,  and  wells  up  in  the  wound 
without  pulsation  and  without  force.  A  large  vein  w^ounded 
may  cause  death,  but  not  so  rapidly  or  certainly  as  an  artery 
of  similar  size  does,  (c.)  Capillary.  In  capillary  oozing  the 
blood,  generally  red  in  color,  slowly  fills  the  wound  or  cut 
without  impulse,  is  generally  small  in  quantity,  and,  except 
in  diseased  individuals,  it  generally  stops  of  itself  or  under  the 
most  gentle  treatment. 

2.  Treatment.— '^o\\ ,  briefly  and  practically,  let  us  discuss 
the  treatment  of  hemorrhage,  and  let  us  first  consider  what 
should  be  done  in  cases  of  accidental,  sudden,  or  unexpected 
bleedings;  and,  second,  how  to  manage  it  before,  during,  and 
after  an  operation. 

(1.)  Unexpected. — Try  first  to  get  over  your  fear  of  it; 
nothing  is  so  apt  to  unnerve  a  lay  person — even  a  nurse,  and 
even  still  worse,  a  doctor — than  an  unexpected  gush  of  blood 
with  its  concomitants  of  fear  and  fainting.  Try  to  remember, 
I  always  tell  the  students,  that  every  visible  bleeding  can  be 
stopped,  for  a  time  at  least,  till  help  comes  if  you  do  not  lose 
your  heads;  and  above  all,  if  you  insist  on  seeing  it — -look  at 
it,  do  not  cover  it  up;  if  you  try  to  conceal  it  by  piling  on 
cloths,  wadding,  handkerchiefs,  and  the  like,  they  will  be 
soaked,  the  bleeding  will  be  encouraged,  and  the  patient  may 
die.  Look  at  it,  try  to  trace  it  to  its  source,  and  then  put 
your  finger  on  the  place  it  comes  from.  Sponge  away  all  the 
clots  which  have  gathered  round  the  wound,  and  from  under 
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which  the  blood  is  oozing;  the  very  exposure  of  the  bleeding* 
spot  to  the  air  may  make  it  stop  at  once.  If  it  is  a  shattered 
hmb  from  which  tlie  blood  is  oozing,  get  at  the  artery  above 
the  wound  and  compress  it. 

You  may  like  to  know  v/here  to  find  the  great  artery  of 
the  limb,  so  that  you  may  compress  it  with  your  fingers  if 
3^ou  have  no  tourniquet  or  rope  at  hand.  All  ambulance 
classes  and  class-books  are  supposed  to  give  accurate  descrip- 
tions of  their  anatomical  situations;  but  they  are  probably 
more  ornamental  than  useful.  Practically  there  are  in  the 
upper  limb  three  chief  places,  according  to  the  position  of  the 
bleeding:  1.  If  it  is  the  hand  that  is  bleeding,  you  will  find 
the  arteries  half  an  inch  inside  of  either  edge  of  front  of 
the  forearm,  just  above  the  wrist.  2.  If  it  is  forearm  or  elbow 
that  is  bleeding,  you  can  compress  the  great  vessel  of  the  arm 
by  grasping  it  firmly  in  a  line  just  inside  of  the  biceps,  the 
gTeat  prominent  muscle  of  the  upper  arm.  3.  If  the  arm  or 
shoulder  is  shattered  or  bleeding,  get  a  big  door  key,  cover  its 
handle  with  a  handkerchief,  and  press  this  firmly  into  the  lit- 
tle hollow  or  depression  just  above  the  collar  bone  of  the  same 
side  of  the  neck.  In  the  lower  limb  you  cannot  easily  get  the 
artery  to  press  on,  except  just  in  the  hollow  of  the  groin,  mid- 
way between  the  projecting  spine  of  the  haunch  bone  and  the 
centre  bone. 

If  help  is  not  near,  take  a  handkerchief,  a  gai'ter,  or  piece 
of  rope,  anything  you  can  get,  tie  it  tightly  round  the  limb 
above  the  wound,  and  then,  putting  a  stick  through  it,  twist 
the  stick  till  you  have  made  it  so  tight  that  all  bleeding 
ceases.  Mind  you  do  this  between  the  wound  and  the  heart 
— not  below  the  wound,  like  the  poor  young  surgeon  whom 
John  Brown  tells  of  who  lost  his  head  and  his  patient  too. 

The  great  majority  of  the  cases  of  bleeding  you  are  likely 
to  see  will  not  need  such  heroic  measures — exposure,  cold,  and 
the  pressure  of  a  bandage  or  pad  will  do  all. 

Venous  hemorrhage  needs  little  more  than  common  sense. 
Position  of  the  limb — lift  the  bleeding  hand  above  the  head, 
or  even  just  raise  it  to  the  other  shoulder,  thus  bending  the 
arm.  Raise  the  leg,  which  is  bleeding-  from  a  varicose  ulcer, 
above  the  level  of  the  patient's  hips,  keeping  the  head  down 
to  save  a  faint,  and  it  will  soon  stop.  Put  a  bag  of  ice  on,  or 
let  a  stream  of  cold  water  fall  over  a  bleedinir  surface. 
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(2.)  HemQrrhage  following  Operation.— But  let  us  sup- 
pose we  have  to  amputate  a  limb,  let  us  think  how  we  are  to 
do  it  with  as  little  bleeding-  as  may  be.  For  this  end,  can  we 
do  anything"  before  the  operation?  Yes;  we  may  in  many 
cases  empty  a  large  part  of  the  blood  from  the  limb.  Some 
recommend  for  this  what  is  called  Esmarch's  bandage.  A 
long  bandag"e  of  pure  rubber  is  carefully  applied  evenly,  but 
with  some  force,  from  the  toes  upward  to  the  part  where  am- 
putation is  to  be  performed.  After  it  has  been  applied  for 
some  minutes,  a  cord  of  rubber  tubing  is  applied  very  firmly 
round  the  limb  at  the  upper  edge,  and  when  this  is  secured 
the  bandage  is  removed.  An  equally  g"ood  result  is  obtained 
more  simply  and  with  less  pain,  simply  by  position.  Let  the 
limb  be'  raised  by  assistants  and  kept  at  a  right  angle  to  the 
recumbent  trunk  while  the  anaesthetic  is  being  g-iven.  You 
will  find  it  blanched  and  emptied  just  as  well  as  by  the  rubber 
bandage,  and  with  this  immense  advantage,  that  the  subse- 
quent hemorrhage  after  the  operation  is  less  difficult  to  stop, 
for  we  find  after  the  tight  bandage  has  been  long  on,  that  it 
seems  to  paralyze  the  smaller  arteries  and  prevent  them  from 
contracting,  and  hence  more  require  to  be  tied,  and  more 
time  and  blood  are  lost  in  the  end. 

So  far  for  before  the  operation.  Now,  to  prevent  bleeding- 
during"  an  operation  we  must  command  the  vessels.  This  may 
be  done  either  by  pressure  by  the  finger  on  the  main  vessel  of 
the  limb,  or  in  a  better  and  firmer  way  b3^  some  mechanical 
method.  The  most  common  used  to  be  what  is  called  Petit's 
tourniquet,  familiar  to  you  all,  in  which  by  a  screw  separat- 
ing- two  brass  frames  a  loop  of  strong  tape  or  ribbon  can  b& 
tightened  to  any  amount  you  wish,  and  easily  relaxed  and 
retightened  again.  For  most  operations  this  is  still  most 
valuable.  Of  late  years  many  of  us  use  the  India-rubber  tube 
known  as  "  Foulis's  tourniquet,"  called  after  its  inventor,  the 
late  Dr.  Foulis,  of  Glasgow.  You  know  with  what  ease  it  can 
be  applied  and  also  removed  by  relaxing  the  pressure  of  the 
little  clip.  Either  of  these  instruments,  if  properly  applied, 
give  us  the  poAver  of  removing  a  limb  absolutely  bloodlessl3'-, 
during  the  operation  at  least. 

But,  the  cutting  and  sawing  being  now  over,  how  are  we 
to  seal  the  ends  of  the  vessels  and  prevent  hemorrhage  ?  First 
remember  Nature's  efforts  will  suffice  for  all  the  little  arteries. 
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The  contraction  of  their  muscular  coats  and  their  retraction 
into  the  tissues  will  give  time  for  a  clot  to  form  in  their 
mouths,  which  will  soon  seal  them  up  finally  and  firmly.  But 
for  the  larg-er  ones,  they  cannot  be  let  alone,  or  the  patient 
will  soon  bleed  to  death.  Our  ancestors  used  to  try  to  cau- 
terize them,  to  plunge  the  stump  into  boiling  pitch,  etc.,  but 
nowadays  we  have  practically  two  plans  to  choose  from — tor- 
sion or  ligature. 

Torsion,  or  twisting,  succeeds  admii'abl}''  for  small  vessels, 
and  in  some  hospitals  is  used  even  for  large  ones.  To  do  it, 
you  must  seize  with  suitable  forceps  the  exact  end  of  the  ves- 
sel and  twist  it  round  into  a  sort  of  rope,  either  twisting  off 
the  end  or  leaving  it,  making  sure,  hoAvever,  that  you  twist  it 
so  far  that  it  will  not  uncurl  again.  In  healthy  3'oung  arte- 
ries the  method  is  both  easy  and  safe,  but  arteries  suiTering- 
from  atheroma  are  apt  to  break  off  short  during  the  process 
without  the  bleeding  being  stopped,  and  such  a  failure  makes 
it  very  difficult  to  secure  the  vessel  again. 

Ligature  is  practically  the  easiest,  safest,  and  most  effect- 
ual mode  of  sealing  a  vessel.  To  do  it,  we  catch  the  end  of 
the  vessel  by  a  pair  of  forceps,  which  have  a  catch  so  as  to 
hold  on  by  themselves  when  once  applied,  so  that  the  surgeon 
may  put  on  several  \qv\  rapidly  without  waiting  to  tie  any. 
These  are  of  different  patterns,  but  the  ones  most  usually  in 
use  in  this  school  are  those  invented  by  M.  Pean  and  improved 
by  Sir  Spencer  Wells.  Having  caught  the  vessel,  we  draw  it 
•out,  and  then  tie  round  it  near  the  forceps  end  a  piece  of  silk, 
flax,  or  catgut  thread,  or  of  tendons  or  other  animal  fibre, 
which  we  secure  with  a  double  knot,  making*  sure  that  we  tie 
a  reef-knot,  not  a  grannj-.  We  then  free  the  forceps  and  go 
on  to  the  next.  Now,  what  comes  of  this,  what  happens  first 
to  the  vessel,  and  second  to  the  string  ? 

1st.  The  vessel.  If  it  is  a  large  one  like  the  femoral  or 
brachial,  the  very  tying  of  the  knot,  if  we  have  done  it  rightly, 
has  divided  the  more  brittle,  inner,  and  middle  coats,  has  thus 
puckered  them  up  and  brought  llie  inner  surfaces  of  the  elas- 
tic outer  coat  in  contact.  A  clot  forms  in  this  pouch  we  have 
made,  and  this  clot  extends  backward  in  the  lumen  of  the  ves- 
sel as  far  as  the  first  large  branch.  In  a  few  daj^s  the  clot 
and  the  inner  surface  of  the  outer  coat,  with  retracted  and 
puckered  inner  and  middle  coats,  are  found  all  firmly  welded 
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together  in  an  organized  fibrous  cord.  The  little  piece  of  ves- 
sel beyond  the  lig-ature  is  either  absorbed  or  washed  away  in 
the  discharg-es,  and  all  is  well. 

3d.  What  of  the  piece  of  ligature?  Well,  that  depends 
on  what  it  is  made  of.  If  of  silk  or  flax,  in  the  great  majority 
of  cases  it  acts  as  a  foreign  body,  sets  up  inflammation  and 
eventually  suppuration,  and  at  last  is  washed  away  in  the 
discharge.  In  m^^  student  daj'S  the  silk  ligatures  used  to  act 
as  a  drain  for  the  matter,  which  was  always  looked  for  and 
expected  in  every  amputation  case.  They  were  brought  out 
at  the  most  convenient  part  of  the  stump  for  such  drainage. 
We  used  to  pull  gently  at  times  to  see  if  they  were  loose,  and 
used  to  treat  with  great  respect  the  one  on  the  main  vessel, 
wiiich  was  always  furnished  with  an  extra  knot  at  its  end  so 
as  to  be  recognized,  and  till  all  the  ligatures  had  come  away 
the  fear  of  secondary"  hemorrhage  remained.  Now,  however, 
our  ligatures  are  made  of  some  animal  material  which  we  can 
trust  the  ^granulations  to  absorb  or  the  tissues  to  encapsule, 
and  thus,  whether  we  use  catgut  or  kangaroo  tendon,  we  cut 
the  ligature  short  and  leave  the  little  knot  to  look  after  itself. 
If  there  is  suppuration  it  is  often  washed  away  in  it.  If  there 
is  none  (as  in  most  tumor  cases  and  man}'  amputations  we 
expect),  then  the  little  morsel  with  the  end  of  the  vessel  is 
probably  partiall}'  absorbed  and  partially  formed  into  a 
fibrous  cord. 

Are  there  no  risks  connected  with  the  catgut  ligature  ? 
Certainly;  nothing  is  perfect,  and  one  is  that  it  may  uncoil 
itself  and  cause  hemorrhage  by  not  holding  long  enough; 
another,  that  it  may  be  absorbed  too  soon  and  give  way  be- 
fore the  clot  is  consolidated.  Different  modes  of  preparation, 
now  nearly  brought  to  perfection,  have  made  such  accidents 
very  rare. 

Having  thus  secured  by  twisting  or  tying  all  the  visible 
vessels,  have  we  done  all  for  the  bleeding  ?  Not  always,  for 
though  during  the  time  we  have  spent  in  our  manipulations 
most  of  the  smaller  vessels  may  have  contracted  and  ceased 
to  drop,  still  some  slight  oozing  of  blood  may  be  going  on. 
To  stop  this,  we  may  pour  on  the  surface  either  very  cold  or 
very  hot  water.  Tepid  water  will  encourage  and  keep  up 
bleeding.  The  extremes  of  temperature  consistent  with 
maintaining  the  vitality  will  stop  it,  and  curiously  enough. 
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very  hot  water  (about  115  or  120°)  will  do  it  more  safely, 
surely,  and  pleasantly  than  cold.  And  this  washing*  will  help 
us  in  our  second  aim — that  is,  to  remove  all — 

11.  Dirt  from  the  Wound. — Under  this  we  include  all 
foreig-n  bodies,  such  as  cotton  from  the  towel,  sand  from  the 
spong"e,  sawdust  from  the  divided  bone,  and,  above  all,  germs 
from  the  atmosphere.  The  more  visible  and  tang-ible  foreign 
bodies  can  be  removed  easily  enough,  if  only  pains  be  taken 
to  do  it;  but  these  germs,  they  give  us  anxiety  enough,  and 
the  practical  question  we  have  to  settle  is,  how  best  to  pre- 
vent them  getting  into  a  wound  or  harming'  it  after  they  have 
got  in  ?  We  need  not  greatl^^  care  to  discuss  what  is  called 
the  germ  theory,  which  some  believe  in,  and  some  do  not;  but 
we  may  accept  it  as  a  valuable  idea  to  keep  always  before  our 
eyes — the  prevention  of  all  infection  of  a  wound. 

Now  a  wound  may  be  infected  or  dirtied  in  various  ways. 
If  we  know  them,  then  we  can  tr^^  to  prevent  them. 

1.  The  patient  may  be  dirty;  probably  ever^'  primary 
amputation  is  begrimed  with  dust,  or  powder,  or  mud.  Get 
the  wound  as  clean  as  possible,  and  especially  the  part  of  the 
Jimb  where  the  amputation  is  to  be  done. 

2.  The  doctor  may  be  dirty;  he  used  very  often  to  be  very 
dirty.  His  hands  should  be  washed  with  an  antiseptic  after 
every  patient,  and  especially  before  every  operation.  Nails 
require  great  care,  and  if  he  has  dissected,  done  a  post-mortem, 
or  seen  a  fever  case,  his  care  will  need  to  be  redoubled. 

3.  The  nurse  may  be  dirty;  in  manj'  w^ards  and  cases  must 
be  at  times.  She  must  have  clean  aseptic  hands  before  touch- 
ing a  wound. 

4.  The  Sponges. — Of  all  sources  of  infection  this  is  prob- 
ably the  most  dangerous  and  insidious.  No  sponge  that  has 
•ever  touched  a  putrid  wound  should  ever  touch  another.  Do 
not  use  sponges  at  all  for  dressing.  And  in  operations,  if  you 
cannot  have  a  new  set  for  each  case,  as  in  private  we  always 
try  to  Jiave,  at  least  make  sure  that  the  ones  you  do  use  have 
been  thoroughly  cleaned  by  antiseptic  solutions,  by  boiling, 
by  drying — in  fact,  find  out  from  your  hospital  authorities  the 
most  perfect  way  of  cleaning,  and  see  that  it  is  always  done 
perfectly,  and  keep  them  in  an  air-tight  antiseptic  tin  box  till 
required. 

5.  The  instruments  used  at  an  operation  may  convey  poi- 
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son  into  the  wound  unless  scrupulous  cleanliness  (a  cleanliness 
that  used  to  be  the  exception,  not  the  rule)  is  used. 

6.  The  air  and  walls  of  the  room  may  contain  septic  germs. 
All  old  hospitals  underlie  this  risk,  and  how  to  avoid  it  is  one 
of  the  problems  of  the  day.  The  spray,  now  practically^  aban- 
doned, was  the  outcome  of  an  attempt  to  destroy  any  septic 
g-erms  in  the  air  over  and  round  the  wound  and  the  operator. 
The  antiseptic  solution  with  which  we  drench  and  soak  every 
cranny  of  the  wound  is  the  present  mode  of  desti'oying  possi- 
ble g-erms  which  have  settled  in  the  w^ound  during-  the  opera- 
tion. After  a  very  patient  and  careful  use  of  the  spray  for 
many  j^ears,  experience  showed  me  it  was  both  useless  and 
unnecessary,  and  for  more  than  nine  j-ears  I  have  trusted  en- 
tirely to  very  careful  cleanliness  during-  the  operation,  and 
most  exact  washing  of  the  wound  after  the  operation  with  a 
^Vo  solution  of  the  bichloride  of  mercury.  This  is  best  ap- 
plied by  an  irrigator,  which  is  just  a  small  rose  of  a  watering- 
pan  fixed  at  the  end  of  a  hand-spray.  The  first  and  subsequent 
dressings  being  done  under  the  protection  of  this  irrigator, 
there  is  no  risk  of  septic  infection  when  the  wound  is  looked 
at,  which  need  be  very  seldom. 

III.  Pus. — This  should  be  a  comparatively  rare  foreign 
substance  in  a  wound,  but  still  in  man^-  cases  a  part,  at  least, 
of  a  stump  or  tumor  Avound  may  suppurate,  and  we  must  pro- 
vide for  such  an  occurrence.  This  we  do  by  leaving-  a  part  of 
the  wound  not  so  carefully"  in  apposition  as  the  rest,  and  not 
secured  by  stitches;  and  if  the  wound  be  a  deep  one,  we  need 
the  additional  assistance  of  drainage.  Drainage  is  now  gen- 
erally managed  by  drainage-tubes  of  various  kinds;  in  the 
older  days  the  ends  of  the  ligatures  were  so  utilized,  or  a  piece 
of  oiled  lint  was  laid  in  a  corner  of  the  wound.  Now  we  make 
them  of  glass,  of  India-rubber,  of  decalcified  bone,  or  of  skeins 
of  catgut,  or  bunches  of  horse  hair.  Each  and  all  of  these 
have  their  own  advantages  in  different  cases ;  probably  the 
most  ueful  is  the  India-rubber  drain-tube,  which  can  be  used 
of  various  sizes.  Whatever  you  use  be  careful,  first,  not  to 
put  it  in  an.y  position  where  it  may  make  pressure  on  a  vessel 
or  important  organ,  as  ulceration  and  hemorrhage  will  be 
sure  to  result;  and,  second,  do  not  leave  the  drainage-tube  in 
too  long.  It  is  specially  too  long  in  when  it  is  lost  or  forgot- 
ten.    It  is  not  a  pleasant  result  to  find  in  a  post-mortem  ex- 


474  Notes  on  Surgcrj  for  Njoscs. 

amination  a  foot  or  two  of  India-rubber  tubing  forgotten  in 
the  chest,  or  for  a  surg-eon  to  find  that  a  stump  will  not  heal 
for  months  because  his  assistant  forgot  to  take  out  the  last 
piece  of  tube.  To  avoid  such  accident,  every  tube  on  its  inser- 
tion should  have  a  long  piece  of  horse  hair  or  loop  of  silver 
wire  sewn  into  its  outer  end.  The  tube  must,  of  course,  be 
thoroughl.y  antiseptic  when  used,  and  put  in  soaking  in  an 
antiseptic  solution. 

Before  leaving  the  subject  of  wounds  and  hemorrhage,  we 
may  just  say  a  word  here  upon  a  subject  of  great  interest 
both  for  medical  and  surgical  nurses.  I  mean  aneurism. 
Without  going  into  precise  anatomical  or  pathological  details, 
it  is  enough  for  3'ou  to  know  that  an  aneurism  is  a  tumor  con- 
nected with  the  lumen  of  a  great  blood-vessel,  receiving  blood 
from  it  with  an  expansile  force,  so  that,  unless  cliecked  by 
treatment,  its  tendency  is  to  constant  increase,  pressure  on 
important  organs,  rupture,  hemorrhage,  and  death.  If  inside 
chest'  or  abdomen,  these  are  hardly  amenable  to  surgical 
treatment,  and  we  try  by  diet,  drugs,  and  rest  to  quiet  the 
circulation  and  induce  a  cure.  In  the  limbs  and  neck,  how- 
ever, surgical  treatment  can  be  adopted,  of  two  principal 
kinds,  with  the  same  end  in  view.  Our  end  and  object  is  so 
far  to  limit  the  circulation  in  the  vessel,  and  consequently  in 
the  tumor,  as  to  allow  the  contained  blood  to  become  stag- 
nant, and  then  to  become  coagulated.  We  do  this  first,  if  we 
can,  by  temporaril}''  compressing  the  vessel,  either  by  suitable 
instruments  or  by  the  fingers  of  trained  assistants.  If  this 
fails,  or  in  cases  where  this  is  impossible,  we  tie  the  affected 
vessel  between  the  heart  and  the  tumor  with  the  same  object. 
Now,  here  comes  the  important  point  for  a  nurse.  How  are 
3'ou  to  treat  the  limb  thus  operated  on?  The  surgeon  has 
tied  the  main  artery  in  its  course,  and  by  so  doing  has  for  a 
good  end  gravely  imperilled  the  vital it}^  of  the  limb.  The  pa- 
tient is  put  to  bed,  and  under  your  care.  He  awakes  from 
the  chloroform,  and  finds  his  limb  cold  and  numb,  almost 
without  feeling,  but  still  very  uncomfortable.  He  calls,  as  he 
hears  other  patients  call,  for  a  hot  bottle.  Are  you  to  give  it 
him  ?  No,  certainly  not;  if  you  do,  you  will  almost  certainly 
cause  gangrene  of  the  limb.  You  must  coax  and  soothe  him, 
wrap  the  limb  comfortablj:  but  not  tightly  up  in  a  soft  cover- 
ing of  cotton  wadding,  and  wait  for  orders.     Again,  about 
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the  tenth  day  after  the  operation,  another  risk  impends,  which 
3'ou  must  be  on  the  watch  for.  If  the  ligature  is  to  come 
away,  it  will  begin  to  loosen,  and  hemorrhage  from  the  wound 
may  take  place.  You  must  be  on  your  guard,  with  a  tourni- 
quet ready,  at  the  first  sign  of  a  drop  of  blood,  so  as  to  secure 
the  vessel  for  the  time,  while  you  send,  not  run,  for  assistance  ; 
with  tourniquet  or  hand,  in  every  ordinary  case,  you  will  be 
able,  if  you  keep  your  head,  to  cope  with  the  bleeding  till  the 
doctor  comes. 

XI— 31 


CHAPTER  YII. 

'  BURNS  AND   SCALDS. 

These  injuries  are  of  great  importance  from  tlieir  fre- 
quency', their  severitj^,  their  painfulness,  their  dangers,  and 
their  numerous  and  difficult  complications.  The  term  burn  is 
applied  loosely  to  all  injuries  b}'  fire,  g-unpovvder,  molten 
metal;  the  word  scald  is  more  generall}'  reserved  for  the  su- 
perficial, though  often  extensive,  separations  of  cuticle,  the  re- 
sult of  i-apid  action  of  steam,  hot  water,  or  hot  oil. 

Let  us  beg'in  practically.  Suppose  that  your  own  dress  or 
that  of  a  friend  catches  fire,  what  are  you  to  do  ?  Crush  it 
out  at  once,  if  you  have  presence  of  mind;  but  above  all  re- 
member, avoid  any  draught  of  air  which  fans  the  flame,  and, 
if  possible,  exclude  all  air.  Lay  your  friend  down  on  the  floor, 
wrap  her  up  in  the  hearthrug  or  anj^  thick  woollen  material 
that  maj'  be  near.  To  race  off  to  the  top  of  the  stairs  and 
call  for  assistance  is  about  the  worst  thing  you  could  do,  as 
the  opened  door  and  the  air  from  the  stair  will  make  the 
clothes  burn  all  the  fiercer. 

But  such  an  oj^portunity  is  not  frequent  for  a  nurse,  while 
to  treat  and  manage  a  burn  after  it  has  been  done  is  one  of 
the  commonest  of  a  nurse's  duties.  Before  we  describe  the 
degrees  of  burns,  remember  that  you  may  do  an}'  case  good 
or  harm  according  as  you  act  during  the  first  dressing.  The 
great  rule  for  your  guidance  being  in  every  case,  try  to  save 
the  cuticle  and  to  exclude,  as  far  as  possible,  the  air.  In  a 
word,  be  exceedingly  careful  in  removing  the  clothes  to  cut 
them  off  and  lift  each  piece  or  layer  off  most  gently ;  and  in 
mild  cases,  or  when  the  doctor  is  not  present,  be  prepared 
with  your  first  dressing  to  put  on  at  once. 

For  convenience  of  classification  and  description,  surgeons 
are  accustomed  to  speak  qf  burns  as  of  different  degrees,  ac- 
cording to  the  depth  of  tissue  involved;  and  each  burn  is  de- 
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scribed  as  under  certain  stages,  according-  to  the  prog-ress  of 
its  sloug-hing-  or  its  healing-. 

The  Degrees. — Six  in  number,  and  with  each  we  will  try 
to  associate  the  prognosis  and  appropriate  treatment: 

Is^  Degree. — General  redness  of  the  cuticle.  This  may 
range  in  its  importance  according  to  the  amount  of  surface. 
A  burn  with  sealing  wax  of  one's  finger  will  be  painful  for  a 
few  moments  and  red  for  a  few  minutes,  but  will  leave  no 
trace  in  an  hour.  A  little  child's  frock  may  catch  fire,  blaze 
up  in  a  moment,  cause  general  redness  of  the  surface,  an 
amount  of  agony,  and  what  we  call  shock  that  may  kill  in  half 
an  hour  5  and  yet  on  the  little  dead  body  hardly  a  sign  of  fire 
may  be  visible.  In  such  cases  hardly  any  treatment  is  needed, 
except  warmth  and  stimulants  to  get  over  the  first  shock. 

2d  Degree.— Elavsition  of  the  cuticle  into  a  blister,  with 
effusion  of  serum  below  it.  This  is  the  most  common  result 
of  scalds  with  hot  water  or  oil,  and  like  the  first  depends  for 
its  importance  entirely  an  its  amount.  If  extensive  on  the 
trunk  in  a  child  or  weak  person,  it  may  kill  very  rapidly;  but 
once  the  shock  is  over,  pain  will  rapidly  diminish,  and  the 
patient,  if  properly  treated,  will  rapidly  recover,  and  no  traces 
need  in  the  end  be  left.  In  such  a  case  the  good  nurse  will  be 
known  by  the  care  with  which  she  removes  the  clothes  and 
yet  does  not  remove  the  cuticle.  Be  ready  to  puncture  the 
blisters  and  let  the  serum  escape,  and  instantly  cover  the  part 
to  exclude  the  air.  The  mode  of  excluding  the  air  diflers  in 
private  practice  and  in  hospital,  and  each  hospital  maj^  have 
its  own  plan.  In  private  practice  you  must  take  what  you 
can  get;  oil,  flour,  common  whitening,  and  cotton-wool  may 
each  and  all  be  used.  In  hospital,  Carron  oil  (olive  oil  and 
lime  water  in  equal  parts)  is  always  ready.  Strips  of  lint  or 
linen  well  soaked  in  this  may  be  put  on  with  care  and  gentle- 
ness, and  cold  and  air  still  further  excluded  by  layers  of  anti- 
septic wadding  (carbolic  or  salicylic).  If  the  shock  is  extreme, 
as  in  many  cases  of  extensive  scalds  it  will  be,  the  patient 
must  be  kept  as  warm  as  possible  with  the  head  low,  hot  bot- 
tles to  the  extremities,  and  ether,  brandy,  or  ammonia  should 
be  given  in  small  doses  frequently.  Opiates  should  be  avoided, 
especially  in  children,  till  the  stage  of  shock  is  over. 

od  Degree. — In  this  the  true  skin  is  partially  destroyed, 
its  uper  layers  being  burnt,  and  its  texture  exposed. 
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Mil  Degree, — In  it  the  true  skin  is  entirely  destroyed.  These 
two  deg-rees  had  better  be  described  tog-ether  as  a  sort  of  con- 
trasted parallel,  as  in  actual  practice  we  find  them  usually 
conjoined  in  the  same  case — that  is,  part  of  the  afl'ected  skin 
will  be  only  partially  injured,  while  the  rest  may  be  com- 
pletely destroyed. 

The  third  degree  is  the  more  painful  of  the  two,  for  in  it 
the  sensitive  nerves  of  the  skin  are  exposed  and  irritated. 
The  fourth  ma}'  be  absolutely  painless,  from  the  complete  de- 
struction of  the  nerves.  We  see  that  practicallj'^  in  cases  of 
application  of  the  actual  cautery ;  if  it  is  done  with  a  firm 
hand  at  a  white  heat,  the  part  is  at  once  reduced  to  a  dead 
slough,  and  the  operation  is  almost  instantly  painless;  while 
if  done  with  a  half-heated  iron  and  a  shaky  hand,  the  burn 
ma}'  smart  for  hours. 

^urns  of  third  and  fourth  degrees  are  both  sure  to  be  te- 
dious; but  if  the  slough  is  once  separated,  the  burn  of  the 
third  will  heal  rapidly,  while  the  progress  of  the  fourth  is  slow. 
But  by  far  the  most  important  distinction  between  them  is, 
that  a  burn  of  the  third  degree  will  in  the  end  heal  with  little 
scar  and  no  contraction  of  the  part  around;  a  big-  burn  of  the 
fourth  is  always  attended  by  extensive  scarring,  and  most 
annoying  and  persistent  contractions  of  the  part  or  limb.  Of 
course  such  contractions  will  be  even  more  likely  to  follow 
burns  of  the  fifth  and  sixth  degrees,  which  we  may  now  de- 
scribe before  going  on  to  treatment  of  all. 

htli  Degree. — In  it  we  have  cellular  tissue,  periosteum,  or 
muscles  involved. 

^tli  Degree. — This  stage  is  kept  for  cases  in  which  the  whole 
thickness  of  a  limb  is  destroyed.  It  is  rarely  seen 
except  in  cases  of  burns  in  foundry  work  where  men  are 
caught  in  escaping  molten  metal.  Any  contact  with  this 
more  than  for  a  few  seconds  may  end  in  complete  destruction 
of  the  foot  or  leg.  It  is  also  seen  in  those  curious  cases  of 
slow  combustion  which  occur  when,  drunk  or  wearied,  men  lie 
down  with  their  limbs  near  slaked  lime.  A  remarkable  case 
of  this  is  recorded  in  "  Carpenter's  Physiology,"  fourth  edi- 
tion, p.  875.  As,  however,  the  fifth  and  sixth  are  only  severer 
stages  of  the  third  and  fourth,  and  as  all  four  require,  in  fact, 
I"»lain  treatment  of  a  similar  character,  we  ma}'  now  discuss  it 
for  all,  and  under  three  stages,  which  are  necessarily  patho- 
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logical.  We  have,  you  will  see,  a  portion  of  the  body  which 
has  been  destroyed,  and  wiiich  must  be  renewed  by  the  efforts 
of  Nature.  It  is,  in  fact,  a  slough,  larger  or  smaller,  accord- 
ing to  circumstances.  So  we  have,  1st,  a  stage  of  shock;  2d, 
one  of  separation,  the  result  of  inflammation;  and,  3d,  the 
stage  of  suppuration,  which  is  to  end  either  in  exhaustion  or 
in  cure. 

In  the  first  stage  of  shock  the  patient  is  cold,  almost  pulse- 
less; complains  of  intense  pain  and  great  thirst;  often  throws 
the  arms  about  as  a  patient  does  in  loss  of  blood.  This  stage 
will  last  for  a  longer  or  shorter  time  according  to  the  extent 
of  the  burn,  age  and  strength  of  the  patient,  and  must  be 
treated  by  warmth,  diffusible  and  alcoholic  stimulants.  If 
recovered  from,  it  soon  passes  into  the  second  stage  of 

Inflammation. — This  is  indicated  by  a  rising  temperature, 
a  bounding  and  rapid  pulse,  redness  round  the  burnt  part, 
often  by  delirium.  The  delirium  may  be  merely  temporary, 
the  result  of  the  fever,  or  more  permanent  and  dangerous, 
from  an  inflammation  of  the  membranes  of  the  brain;  for 
you  must  notice  that  in  this  stage  the  internal  organs  are 
very  apt  also  to  be  congested,  and  to  produce  marked 
sjniiptoms. 

The  lungs  often  inflame,  from  the  fact  that  so  much  of  the 
skin  is  thrown  out  of  gear  and  does  not  do  its  work,  thro  wing- 
more  work  on  the  lungs.  The  windpipe  and  bronchial  tubes 
are  often  locally  injured  by  the  effects  of  flame.  The  mem- 
branes of  brain  and  brain  itself  may  be  inflamed,  especially  in 
burns  of  scalp  and  neck.  The  liver  is  thrown  out  of  gear, 
and  may  induce  jaundice.  One  other  internal  part  may  in- 
flame, ulcerate,  and  cause  symptoms  of  a  most  severe  and 
dangerous  character,  which  a  good  nurse  must  look  for — I 
mean  the  duodenum— which  is  apt  to  result  in  severe  hemor- 
rhage, sometimes  indicated  b^^  vomiting,  when  the  blood  re- 
gurgitates into  the  stomach — more  commonly  shown  in  dark- 
colored,  tarry  stools,  when  the  undigested  blood  passes  down 
the  intestines.  The  slightest  indication  of  anj^  such  hemor- 
rhage must  be  looked  for  and  reported,  and  great  care  must 
be  exercised  in  the  dieting  of  patients  in  this  stage. 

The  third  stage  of  suppuration  (which  generally  begins 
about  the  eighth,  tenth,  or  twelfth  daj'  after  a  burn)  is  char- 
acterized by  g-reat  exhaustion  of  the  patient — a  low,  febrile 
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condition,  which  must  be  met  by  nourishing"  diet,  wine,  and 
other  support.  This  exhaustion,  of  course,  may  get  worse 
and  worse  in  bad  cases,  and  in  all  may  run  the  risk  of  induc- 
ing- hectic  fever.  In  this  third  stage  a  g-ood  nurse  will  show 
her  excellence  by  feeding  her  patient,  and  also  by  delicacy  of 
touch,  rapidity  and  gentleness  in  the  dressings,  which  are  usu- 
ally a  most  painful  process.  Both  nurse  and  doctor  will  often 
be  at  their  wits'  end  in  bad  burns  to  select  the  best,  easiest, 
and  most  suitable  dressings,  so  as  to  encourag-e  the  healing- 
process.  The  benzoated  oxide  of  zinc  ointment  spread  on  lint 
suits  some  cases,  others  do  well  under  water  dressing,  care- 
fully and  most  lightly  bandaged.  These  are  the  cases  that 
tax  a  nurse's  patience  and  a  doctor's  cleverness,  and  we  can- 
not have  a  better  place  than  this  for  describing  a  process  you 
will  often  have  to  watch  and  dress. 

Skin  Grafting. — By  this  we  mean  the  planting  out  over 
a  raw  surface  of  numerous  little  pieces  of  skin  derived  from  a 
friend,  or  from  another  bit  of  the  patient's  body.  Cutting-  otf 
a  small  portion  say  as  large  as  a  threepenn3'  piece,  we  at  once 
divide  it  into  a  very  large  number  of  small  scraps,  each  as  far 
as  possible  consisting-  of  all  the  skin  layers;  these  we  at  once 
plant  out  on  the  granulating-  surface,  giving  to  each  a  plot  of 
its  own  as  large  as  a  shilling.  They  do  not  require  much 
"dibbling-  in;^^  it  is  generally  sufficient  to  push  them  into  the 
granulations  with  the  blunt  end  of  a  probe,  and  the  less  bleed- 
ing you  induce  the  better.  The  difficult}^  now  is  to  dress  them 
and  cover  them  in  without  moving  them  for  the  first  two  or 
three  days.  Most  of  you  have  seen  the  plan  I  devised  many 
years  ago;  in  it  we  cut  the  thinnest  sheet  g-utta-percha  into 
little  squares,  each  about  a  quarter  of  an  inch  each  wa^',  and 
lay  them  all  over  the  wound  and  grafts  about  four  deep. 
They  act  as  little  scales,  and  plaj^  so  smoothly  on  each  other 
that  any  rubbing  of  the  dressing  which  we  x^ut  over  them  only 
moves  the  upper  layers  against  each  other,  and  does  not  dis- 
turb the  lower  layers  or  the  grafts.  The  dressing  we  put 
above  these  varies  according  to  tlie  taste  of  the  surgeon.  We 
here  find  wet  boracic  lint  ver}'  convenient  and  cleanly.  Car- 
boUc  acid  in  any  form  is  irritating  to  the  g-ranulations,  and, 
as  you  knov%  when  applied  to  a  granulating  surface,  is  apt  to 
cause  constitutional  symptoms.  If  the  grafts  succeed,  you 
will  find  about  the  fourth  day  that  they  look  small  and  trans- 
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parent,  the  ghosts  of  their  former  selves;  but  in  two  or  three 
days  more  they  will  be  seen  as  little  vascular  patches,  which 
in  another  week  will  have  grown  cuticle  on  their  surface,  and 
in  time  will  coalesce  and  soon  heal  up  the  wound. 

A  very  troublesome  result,  even  of  the  best  managed  and 
most  successful  cases  of  extensive  burn,  is  contraction  of  the 
scar.  In  certain  parts  of  the  body  these  contractions  are  most 
anno3'ing,  as  in  the  neck,  where  the  chin  will  be  found  drawn 
down  so  as  actually  to  alter  the  shape  of  the  face.  In  the 
face,  the  eyelids  are  everted  and  rendered  hideous.  The  arm 
may  be  permanently  bent  at  the  elbow,  the  leg  at  the  ham ; 
fingers  may  be  webbed,  and  toes  puckered.  To  avoid  such  re- 
sults, the  good  nurse  will  watch  the  progress  of  the  case,  and 
by  position,  splints,  rubbing,  and  exercise,  much  may  be  done. 

Effects  of  Cold,  Frost-bite,  Chilblains. — The  effects  of 
extreme  cold  in  many  respects  so  closely  imitate,  both  in  ap- 
pearance and  result,  the  effects  of  burns  that  a  few  words  will 
suffice  on  the  subject. 

In  Arctic  regions  exposure  to  cold  may,  and  often  does,  re- 
sult in  an  alteration  of  the  circulation  of  the  part,  which,  if 
untreated  or  wrongly  treated,  rapidly  results  in  frost-bite — a 
sort  of  gangrene  hardly  to  be  distinguished  from  that  which 
results  from  a  burn  of  the  fourth,  fifth,  or  sixth  degree.  The 
part  first  becomes  of  a  dead  white  if  neglected,  or,  still  worse, 
if  suddenly  heated,  the  vitalitj^  is  destroyed,  and  the  white 
becomes  black,  the  edge  of  healthy  tissue  becomes  red,  ulce- 
ration is  set  up,  and  in  time  the  part  will  separate,  much  as  in 
senile  gangrene.  To  prevent  this  result,  the  great  object  is 
to  restore  circulation  in  the  part  gradually,  and  practically 
in  these  cold  countries  this  is  done  by  gentle  friction,  generally 
with  snow  as  a  medium,  so  as  to  prevent  the  heat  being  too 
suddenly  applied. 

AVhere  frost-bite  has  once  occurred,  amputation  is  gener- 
ally necessary  whenever  the  line  of  demarcation  is  well  marked. 

In  this  more  temperate  country  frost-bite  is  rare,  but  chil- 
blain is  very  frequent.  This,  though  a  trifling  ailment,  is  often 
very  annoying  and  depressing.  It  occurs  in  those  whose  cir- 
culation is  naturally  slow  and  defective,  and  especially  in 
those  who  have  to  pass  suddenly  from  cold  passages  or  open 
air  into  warm  rooms.  In  the  most  cases  it  is  merely  a  swollen 
and  red  condition   of  distal  parts,  such  as  toes,  fingers,  ears. 
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or  nose,  which  produces  an  intolerable  itching  and  ting-ling- 
whenever  the  patient  becomes  comfortably  warm.  In  ne- 
glected children  these  not  unfrequently  go  on  to  form  super- 
ficial ulcers,  which  are  often  painful,  always  exceedingly  slow 
to  heal,  and  intractable.  To  avoid  chilblains,  the  extremities 
should  be  warml3^  and  loosely  clad;  tight  kid  gloves,  elastic- 
sided  boots,  etc.,  should  be  avoided,  and  especial  care  sliould 
be  taken  that  when  the  extremities  are  cold  they  should  not 
be  thawed  too  quickly.  If  your  toes  are  very  cold,  do  not 
rush  straight  to  the  fire;  wait  near  the  door  for  a  little  first. 
If  you  are  dressing  for  dinner  with  chilled  feet,  put  them  in 
cold  water  first  before  plunging  them  into  a  warm  foot-bath. 
Keep  up  general  circulation  hy  tonics — a  glass  of  claret  at 
dinner  will  sometimes  cure  a  delicate  child  of  chilblains.  Lo- 
cally, the  application  of  tincture  of  iodine  relieves  the  itching; 
and  stimulating  ointments,  such  as  the  red  oxide  of  mercury, 
with  rest  in  J^ed  and  warmth,  will  be  needed  for  the  ulcerated 
cases.  A  very  experienced  medical  man  recomends  cajeput 
oil,  vinegar,  and  whiskey  in  equal  parts,  as  an  excellent  lotion 
for  the  itching.  Remember,  also,  alwaj^s  to  wash  weakly 
children  in  hot  rather  than  cold  water,  and  even  strong  chil- 
dren who  have  a  good  reaction  after  a  cold  bath  should  be 
rubbed  with  a  rough  towel  till  in  a  glow  of  heat. 


CHAPTER  YIIL 

FRACTURES  AND  DISLOCATIONS. 

Fracture,  a  word  derived  from  the  Latin  verb  to  break, 
is  in  surgical  lang-uag-e  applied  to  broken  bones.  Fractures 
of  the  limbs  are  important  injuries  from  their  effects  mechan- 
ically in  interfering-  with  the  patient's  power  of  working*  the 
limb;  they  require  much  treatment,  both  from  the  doctor  and 
the  nurse.  Fractures  of  the  head,  chest,  and  pelvis  are  im- 
portant from  their  effects  on  the  contained  org-ans,  which  will 
require  special  mention.  At  present,  let  us  speak  of  fractures 
of  the  limbs. 

Varieties. — Fractures  are  divided  into  three  great  classes : 
1.  Simple;  2.  Comminuted;  3.  Compound. 

1.  Simple. — In  a  simple  fracture  the  bone  is  broken  at  one 
place,  and  the  break  does  not  communicate  with  the  external 
air. 

2.  Comminuted. — The  bone  is  broken  in  two  or  more 
places.  This  you  will  see  as  we  go  on  is  a  very  serious  com- 
plication, as  the  broken  fragments  may  be  so  separated  from 
each  other  and  from  the  surrounding  part  as  to  be  deprived 
of  their  vitality,  and  so  the  fracture  may  not  heal  at  all,  or 
heal  in  a  bad  position. 

3.  Compound. — In  this  variety  the  fractured  portion  of 
bone  is  in  communication  with  the  outer  air.  This  is  also 
serious,  as  implying  the  risk  of  suppuration,  putrefaction,  and 
all  the  other  resulting  accidents. 

A  fracture  va^ij,  of  course,  be  both  compound  and  com- 
minuted.    This  greatly  adds  to  the  danger  of  the  case. 

A  fracture  also  may  be  complicated  b}^  other  injuries,  e.g., 
a  dislocation  of  one  of  its  ends,  or  b\^  an  external  wound  not 
communicating  with  it. 

Fractures  differ  also  from  their  causation.  A  bone  may 
be  broken  in  either  of  two  ways.  A.  Direct  violence,  as  when 
in  a  football  match  the  shin  bone  is  broken  by  a  kick;  B.  In- 
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direct,  as  when  two  men  are  strug-g-ling-,  and  one  trips  the 
other,  breaking-  the  leg-  above  the  anl^le.  In  the  first  of  these 
the  soft  parts  may  be  bruised  and  injured,  but  there  ma}-  be 
httle  displacement;  while  in  the  other  there  may  be  no  bruis- 
ing-, but  much  tendency  to  displacement. 

Displacement  also  depends  on  the  direction  in  which  the 
bone  is  broken.  If  it  is  transverse  right  across,  if  you  put  it 
right,  it  will  stay  in  place;  but  if  oblique,  it  will  at  once  be 
reproduced  when  you  lay  the  limb  quiet.  Such  displacements 
are  also  caused  in  various  wnys :  thus,  a  broken  uj^per  arm 
will  be  displaced  by  any  movement  of  the  muscles  unless 
guarded  against ;  a  broken  thigh  will  be  put  in  a  wrong  posi- 
tion by  the  mere  weight  of  the  limb,  for  the  weight  will  evert 
the  toes  and  thus  displace  the  broken  ends,  not  only  past  each 
other,  which  the  muscles  will  do,  but  also  in  rotative  displace- 
ment. 

This  all  sounds  hard,  and  more  for  doctors  than  for  nurses; 
but  you  will  not  be  able  to  nurse  a  fracture  well  unless  you 
see  all  this  in  the  e^-e  of  j-our  mind,  and  know  intelligently 
what  it  is  the  surgeon  is  trying  to  prevent. 

Having  thus  looked  at  the  varieties  and  displacements  of 
fractures,  let  us  now  see  what  happens  at  the  seat  of  a  simple 
fracture  for  the  purpose  of  cure,  and  then  we  will  understand 
what  are  the  duties  of  the  surgeon  and  the  nurse. 

To  understand  what  happens  at  the  spot,  let  us  recall  what 
is  the  structure  of  a  long  bone.  It  is  a  hollow  tube  of  mineral 
matter,  permeated  in  its  own  texture  Avith  vessels,  surrounded 
by  a  very  firm,  tough,  fibrous  envelope  or  bark  called  the 
periosteum,  and  its  hollow  filled  up  by  lig-ht,  verj'-  vascular 
fat. 

Once  the  bone  is  broken  you  will  see  that  the  soft  tissue 
must  be  more  or  less  torn,  so  that  blood  is  effused  in  the  hol- 
low from  the  fat  or  marrow,  and  also  between  the  fibrous 
membrane  and  the  bone,  the  periosteum  being  torn  to  a 
greater  or  less  extent.  All  this  causess  swelling-  at  the  part. 
If  the  bone  be  displaced  in  the  direction  of  shortening,  of 
course  that  means  added  swelling  in  the  direction  of  thick- 
ening or  broadening.  If  all  g-oes  well  the  bleeding  will  cease, 
and  with  rest  the  swelling  will  g-radually  go  down;  but  the 
irritation  has  set  up  an  action  by  which  the  periosteum  thick- 
ens in  layers,  forming  a  tough  envelope  round  the  part,  while 
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the  effused  blood  inside  also  helps  to  mat  the  parts  togetheiv 
In  fact,  nature  acts  on  a  fracture  much  in  the  same  way  as 
we  fit  the  two  ends  of  a  fishing*  rod  together — by  a  pin  in  the 
centre  and  a  ring-  outside. 

In  six  weeks  all  will  be  firm  enough  to  bear  weight,  and  in 
six  months  or  a  year  the  broken  part  will  be  as  strong  as  be- 
fore. But  that  all  this  may  go  right,  the  surgeon  must  get 
the  broken  fragments  into  accurate  apposition  (this  we  call 
setting),  and  must  keep  them  so  by  splints  and  bandages. 
With  the  setting  and  splinting  your  responsibility  is  only 
that  of  skilled  assistants,  who  should  know  what  splints  are 
needed  and  how  to  pad  them.  Is  it  after  the  surgeon  has 
done  his  work,  and  the  patient  is  put  to  bed,  your  duty  be- 
gins ?  'No;  your  duty  begins  when  the  patient  comes  in,  for 
A-ou  may  by  your  management,  good  or  bad,  harm  or  aid  your 
patient  to  an  almost  incalculable  extent.  Now  for  your  duty. 
1.  A  patient  is  brought  in,  said  to  have  broken  his  leg  in  a 
railway  accident,  covered  with  mud  and  dirt,  cold,  pale,  and 
suffering — What  is  your  duty  while  the  doctor  is  coming  ?  1. 
Help  his  bearers,  skilled  or  unskilled,  and  the  less  skilled  they 
are  the  more  they  need  your  help,  to  lay  him  down  in  an  easy 
position,  if  possible  not  on  the  bed  he  is  to  occupy  perma- 
nently; be  very  careful  to  move  the  injured  limb  as  little  as 
possible;  then,  after  giving  him  a  drink  of  water  and  what  he 
wants,  carefully  cut  the  clothes  from  the  limb— ripping  the 
trousers  up  the  seam,  and  cutting  the  stocking— not  pulling 
it  off,  as  any  undue  movement  might  drive  the  broken  ends  of 
bone  through  the  skin,  and  thus  make  a  simple  into  compound 
fracture.  Having  thus  exposed  the  limb,  lay  it  on  a  pillow  in 
whatever  position  is  easiest  to  the  patient,  and  see  that  noth- 
ing tight  is  pressing  on  it  higher  up.  If  you  see  you  can  do  it 
without  paining,  gently  sponge  and  dry  the  part,  and  cover  it 
with  cotton  w^adding  till  the  surgeon  arrives.  Then  prepare 
the  bed,  putting  on  a  fracture  mattress;  in  private  see  to  it 
that  the  hardest  and  flattest  mattress  be  got,  and  put  up- 
permost. Above  all,  do  not  put  a  fractured  thigh  or  leg  on  a 
feather  bed.  If  you  have  time  and  know  what  to  select,  have 
splints  ready  with  wadding  and  bandages.  After  helping  the 
surgeon  and  getting  the  patient  to  bed,  arrange,  as  far  as 
possible,  that  movement  of  the  patient  for  any  purpose  be 
avoided  or  limited.      Most  hospitals  have  special   beds   ar- 
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rang-ed  for  fractures,  which  enable  the  patient  to  be  easil.y 
moved.  Now  comes,  perhaps,  the  most  important  part  of  a 
nurse's  duty  to  a  fracture  case,  to  see  that  the  bandages  do 
not  become  too  tig-ht,  and  not  to  let  the  patient  suffer  any 
unnecessary  pain,  and  at  the  same  time  not  to  run  risks  of 
displacement  and  movement  hy  undue  slackening-  of  the 
bandag-es. 

A  g-ood  experienced  nurse  is  often  trusted  with  a  certain 
amount  of  discretion  in  her  own  hands  as  to  tig-htening"  or 
loosening-  the  layers  of  bandages  which  keep  the  splints  to- 
g-ether. My  own  advice  would  be,  always  to  g-ive  the  patient 
the  benefit  of  an^-  doubt,  and  if  he  says  the  splints  are  hurting 
him,  the  bandages  are  too  tight,  to  send  for  the  doctor,  even 
at  the  risk  of  being  thought  fussy,  rather  than  let  him  suffer 
pain,  or  possibly  cause  a  slough  from  pressure. 

The  nurse's  duty  in  a  case  of  comminuted  or  compound 
fracture  varies  with  the  severit}^  of  the  case.  It  may  help 
your  intelligent  appreciation  of  what  is  aimed  at  in  treat- 
ment to  tell  you  what  circumstances  guide  the  surgeon  in  his 
treatment,  and  what  are  the  dangers.  In  a  comminuted  frac- 
ture, from  the  complex  nature  of  the  break,  the  surgeon  has 
to  manage  his  splints  so  that  the  fragments  are  not  undul}^ 
displaced  or  compressed,  and  especially'  has  to  be  careful  lest 
great  vessels  and  nerves  ai'e  pressed  upon. 

In  compound  fracture  the  first  object  is,  if  possible,  to  get 
and  keep  the  wound  aseptic,  for  putrefaction  and  suppuration 
in  a  compound  fracture  of  the  leg  or  thigh  make  it  an  exceed- 
ingly dangerous  accident,  and  often  necessitate  amputation  to 
save  life;  so  a  good  nurse,  unless  the  surgeon  can  be  got  at 
once,  will  at  once  take  care  to  apply  some  non-irritating  anti- 
septic to  the  injured  part.  In  a  serious  smash,  when  amputa- 
tion is  probably  to  follow,  her  chief  object  will  be  as  far  as 
possible  to  save  blood  to  the  patient  by  position,  i^ressure,  or 
tourniquet. 

But  here  j'ou  maj"  naturally  ask.  How  are  we  to  recognize 
a  fracture;  what  are  its  chief  symptoms?  1.  In  the  great 
majority  of  fractures  you  have  shortening  and  at  the  same 
time  thickening  of  the  limb.  This  may  not  be  present  if  the 
fracture  is  absolutely  transverse  and  is  not  found  in  fractures 
of  the  heel,  knee-pan,  or  tip  of  elbow,  but  in  most  cases  it  is 
sufficiently  obvious.     2.  Crepitus  or  grating  of  the  fragments : 
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this  is  in  some  fractures  a  very  marked  and  valuable  s^^nip- 
tom,  quite  characteristic;  but  in  others,  especially  those  that 
we  call  impacted,  it  is  not  found,  and  in  all  cases  it  cannot  be 
detected  after  the  first  few  days  have  elapsed.  3.  Pain  on 
movement  and  inability  for  active  movement  in  the  proper 
direction.  4.  Abnormal  movements  or  joint-like  yielding-  in  a 
wrong-  place. 

To  go  back  to  our  patient,  we  were  to  see  that  the  splints 
did  not  become  too  tight  in  the  first  few  hours,  and  next  we 
must  watch  lest,  after  a  few  days,  they  get  too  loose.  For  as 
Nature  absorbs  the  blood  at  the  spot  the  swelling  will  gradu- 
ally begin  to  disappear.  How  long-  must  the  splints  be  kept 
on  ?  The  time  varies  in  different  bones,  at  different  ages,  and 
wnth  different  constitutions,  but,  as  a  rule,  the  larger  the  bone 
the  longer  will  it  take  to  knit,  and  you  may  take  the  splints 
off  an  arm  which  will  lie  in  a  sling  much  sooner  than  off  a 
thigh  which  is  endangered  at  every  movement  of  the  patient. 
If  the  fracture  implicates  important  tendons,  as  at  the  wrist- 
joint,  3'ou  must  see  that  the  fingers  are  not  allowed  to  stiffen; 
if  it  is  near  or  into  a  large  joint,  as  the  elbow  or  knee-joint, 
you  must  not  postpone  passive  movement  too  long,  lest  the 
joint  be  rendered  stiff  and  useless. 

Now,  were  I  teaching-  students,  I  should  need  to  go  very 
carefully  over  all  the  special  fractures  and  the  treatment  of 
each,  describing  the  splints  and  bandages  to  be  used  in  each 
case.  For  you,  just  to  give  you  enough  interest  to  guide  your 
nursing,  I  may  point  out  the  sjiecial  risks  and  dangers  and 
difficulties  of  certain  common  and  important  fractures. 

Fractures  of  the  Skull. — These  may  be  either  simple  or 
compound,  fissured,  punctured,  or  depressed,  and  they  vary  in 
danger  according  to  the  effects  thus  produced  on  the  inclosed 
brain.  These  effects  are  so  important  and  interesting-  that  I 
may  take  this  oi^portunity  of  sa3dng-  a  few  words  about  them, 
so  that  you  may  recognize  them,  and  be  able  to  distinguish 
between  them,  and  what  they  are  often  confounded  with — 
with  drunkenness  and  poisoning  by  opium.  These  effects  may 
be  either  immediate  or  delayed,  temporary  or  permanent,  and 
go  under  different  names — names,  however,  which  we  must 
not  be  slaves  to,  as  the  sjnnptoms  of  one  condition  are  ver^^ 
apt  to  pass  into  another.  The  earliest  and  most  common 
result  of  a  fracture  of  skull  we  call  concussion. 
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In  this  the  brain  has  had  a  shake,  and  possibly  a  good  deal 
more  than  a  shake.  The  patient  is  unconscious,  pale,  cold, 
with  g-eneraliy  contracted  pupils  and  a  weak  thready  pulse. 
His  face  is  often  covered  with  sweat.  B3'  shouting-  or  pinch- 
ing" you  nia}'  rouse  him  to  notice  a  little,  but  his  ej'es  again 
close,  and  he  remams  insensible.  After  a  shorter  or  longer 
interval,  if  he  is  to  recover,  the  temperature  of  the  skin  re- 
turns, probably  after  vomiting"  the  contents  of  his  stomach,  his 
color  is  reg'ained,  and  he  wakens  up  with  a  dazed  expression, 
probably  unaware  of  where  he  is  or  how  the  accident  hap- 
pened. 

This,  3'ou  will  see,  in  many  respects  closeh'  resembles  a 
•drunken  sleep,  or  the  condition  of  one  poisoned  by  a  narcotic, 
^nd  it  is  of  the  utmost  importance  that  you  should  distinguish 
between  them,  for  the  emetic  or  stomach  pump  required  for 
the  poisoned  one  would  be  very  bad  treatment  indeed  for  the 
fractured  skull.  Still  worse  is  it  if  both  conditions  are  pres- 
ent, as,  for  examijle,  if  a  man  full  of  alcohol  has  fallen,  and 
also  fractured  his  skull.  In  such  a  case  the  skull  injury  may 
be  unrecog-nized  and  ignored,  till  the  continuance  of  the  insen- 
sibility excites  suspicion  that  there  is  more  than  mere  drunk- 
enness to  account  for  the  symptoms. 

The  recognition,  even  for  skilled  observers,  is  often  very 
•difficult;  for  you,  as  nurses,  I  would  advise,  in  every  case  of 
doubt,  fear  the  worse  alternative,  and  get  the  doctor  at  once. 
In  drunkenness  you  have  the  odor  of  alcohol  and  often  the 
Tiistory  given  by  his  friends.  In  opium  poisoning,  you  have 
the  pupils  contracted  to  a  pin  point,  the  livid,  almost  blue 
color  of  the  skin,  the  slow  respiration,  and  in  later  stages,  the 
weak  pulse. 

What  are  a  nurse's  duties  in  a  case  of  fracture  of  skull  be- 
fore the  doctor  comes  ?  Having  put  the  patient  to  bed  in  a 
quiet,  dark  place,  see  that  nothing  tight  is  round  neck  or 
waist.  If  there  is  an  open  wound,  put  on  some  mild  antiseptic 
dressing  as  in  anj-  other  compound  fracture.  If  it  is  a  frac- 
ture of  the  base  of  the  cranium  with  no  wound,  there  will  prob- 
ably be  bleeding,  or  at  least  welling  of  a  blood-colored  serum 
from  one  or  both  ears.  It  is  of  most  vital  importance  that 
the  blood  or  serum  be  not  allowed  to  putrefj';  if  it  does,  it 
Avill  inevitably  set  up  inflammatory  mischief  in  the  membranes 
of  the  brain.     If  it  can  be  kept  sweet,  the  patient  may  recover. 
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Cleanse  the  external  ear,  and  put  in  it  a  small  pad  of  lint 
soaked  in  carbolized  oil,  and  over  this  put  a  pad  of  antiseptic 
wool  or  g'auze,  keeping  it  in  position  with  a  bandage. 

Compression  of  the  brain  is  another  condition  which,  as  a 
result  of  depressed  fracture,  hemorrhage,  or  inflammation,  is 
not  uncommon  in  head  injuries.  When  caused  by  the  depres- 
sion of  a  fracture,  it  may  be  instantaneous  in  its  coming-  on. 
"When  the  result  of  hemorrhage,  it  may  be  more  slow,  perhaps 
taking'  minutes,  or  even  hours,  to  appear.  When  the  result 
of  inflammation  and  suppuration,  it  may  not  supervene  till 
from  the  sixth  to  tenth  day  after  the  injury,  and  is  then  at- 
tended by  constitutional  symptoms  of  great  severity.  A  pa- 
tient suffering  from  compression  generally  lies  quite  uncon- 
scious on  his  back,  with  livid  face  and  breathing  of  a  peculiar 
snoring,  slow  character.  His  pupils  are  sometimes  both  di- 
lated, sometimes  unequal.  You  cannot  rouse  him  from  his 
condition,  which,  unless  treated,  will  pass  on  to  death. 

Fractures  of  Jaivs  or  Bones  of  the  Face. — These  are 
sometimes  most  severe  and  dreadful-looking  accidents,  often 
compound  and  comminuted,  as  when  caused  by  a  kick  bj'  a 
horse  or  a  blow  with  the  handle  of  a  crane.  The  one  caution 
I  give  to  students  and  may  give  to  j-ou  is,  never  despair  of 
them,  and  never  try  to  remove  any  loose  bits  of  bone  so  long 
as  the}'  have  any  attachment  at  all.  Try  to  put  them  in 
place,  stitch  up  the  skin  most  carefully  and  neatl}-,  and  you 
will  be  both  surprised  and  delighted  with  the  unexpectedly 
good  results  you  may  get. 

If  the  lower  jaw  is  broken  or  movable,  till  the  doctor  comes 
keep  it  in  position  with  a  soft  handkerchief  tied  over  top  of 
head,  or  a  four-tailed  bandage. 

Fractures  of  Breast-bone  and  Eibs. — These  vary  much  in 
their  severity  and  danger  according  to  the  force  applied,  the 
number  broken,  and  the  amount  of  displacement.  Their  im- 
portance depends  on  the  amount  of  injury  to  the  organs  con- 
tained in  the  chest,  the  heart  and  lungs,  but  especially'  the 
latter.  If  the  pleura  (the  lining  membrane  which  covers  both 
the  inside  of  the  chest-wall  and  the  outside  of  the  lungs)  is 
not  injured,  then  there  are  few  symptoms,  and  there  is  little 
danger.  In  such  a  case  the  patient  will  have  difficulty  and 
pain  when  he  coughs  or  takes  a  long  breath;  he  will  point  to 
one  or  more  spots  tender  to  the  touch,  and  thai  will  be  all. 
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You  will  treat  such  a  case  by  (as  far  as  possible)  preventing 
movement  of  the  chest-wall  of  the  injured  side,  by  putting-  on 
plasters,  extending  parallel  with  the  ribs  from  spine  to  breast- 
bone, overlapping  each  other  in  laj^ers.  You  will  put  a  firm, 
comfortable  flannel  bandage  all  round  the  chest,  and  the  pa- 
tient will  soon  tell  j'ou  he  hardly  feels  it  now,  and  will  'be  fit 
for  work  in  a  few  da3-s. 

It  is  very  different  and  far  more  serious  when  the  fracture 
has  been  more  extensive,  and  the  broken  fragments  have  pen- 
etrated the  lining  membrane  of  the  lung,  and  thus  wounded 
that  vascular  organ ;  for,  as  a  result,  numerous  and  dangerous 
complications  will  follow.  Think  for  a  moment  what  the  lung 
is.  It  is  the  part  where  the  blood  of  the  bodj^  meets  the  air 
to  be  purified,  and  for  this  meeting  the  tissue  of  the  lungs  is 
exceedingly  vascular,  and  the  w^alls,  both  of  the  air-tubes  and 
of  the  finer  blood-vessels,  are  very  thin  and  fragile. 

These  being  wounded,  first  the  blood  escapes  into  the  air- 
passages,  causing  cough,  difficult}'  of  breathing,  and  frothy 
expectoration  of  a  red  color :  this  we  call  H.^.moptysis.  If  the 
wound  be  a  large  one,  the  blood  may  also,  secondly,  escape 
into  the  pleural  cavit}^ — 'that  is,  between  the  lung  and  the 
chest-wall,  in  wiiich  case  we  have  what  is  called  H.emothorax. 
In  some  rare  cases,  where  the  rib- fracture  is  a  compound  one, 
there  may  be  external  hemorrhage  from  the  lung  substance. 
Now,  in  the  same  way  as  blood  may  escape  and  get  into  a 
wrong  place,  so  the  air  of  the  lung  may  also  escape  and  do 
harm.  It  ma}'  do  this  in  two  ways — first,  it  also  may  escape 
into  the  chest,  between  the  pleurae  of  the  wall  and  the  lung, 
and  cause  Pneumothorax,  and  it  also  may  be  pressed  into  the 
cellular  tissue  round  the  broken  part  of  the  rib  and  cause  Em- 
physema. Thus  we  have  four  puzzling  words  in  big  capitals: 
let  me  tell  you  what  they  are,  how  to  know  them,  and  how  to 
treat  them. 

1.  Hcemoptijsis — spitting  of  blood,  or  rather  of  blood 
mixed  with  air,  froth 3^  blood.  This  is  alarming  to  patient  and 
bystander.  What  can  you  do  ?  Not  very  much.  The  patient 
should  lie  still,  but  often  cannot  from  the  breathless  feeling 
induced.  Apply  cold  externall}'^  and  Internally;  let  him  suck 
ice  in  absolute  silence,  and,  as  a  rule,  the  bleeding  soon  stops. 

2.  HcemotJiorcLT. — If  extensive,  most  dangerous,  for  it  im- 
plies two    things:  one    is,  that    the  patient  is  losing  blood 
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rapidly  into  his  own  chest,  and  thus  he  is  pale,  feeble,  apt  to 
faint,  and  to  throw  his  arras  about;  and  also,  secondly,  it 
presses  on  the  lung-s,  and  by  its  weight  and  presence  prevents 
them  from  acting,  so  he  is  oppressed  and  breathless  as  well 
as  faint. 

The  doctor  will  recognize  it  by  all  those  signs,  and  also  by 
the  fact  that  the  affected  side  of  the  chest  is  dull,  and  that  he 
can  hear  no  breathing  there.  What  are  you  to  do  ?  Warmth 
to  feet  and  hands  to  relieve  the  congestion  of  the  circulation 
— give  him  ether,  or  even  brandy  in  emergency,  and  make 
him  comfortable  \>\  pillows. 

3.  Fneumotliorax. — In  it  the  lung  is  pressed  on  and  ren- 
dered useless  as  in  the  last  case,  but  as  it  is  air  that  does  it, 
there  is  no  dulness,  and  the  patient  not  losing  blood  is  not  so 
weak.  Still,  this  may,  for  the  time,  give  rise  to  very  alarming 
symptoms,  especially  difficulty  of  breathing.  The  patient  will 
gasp  for  breath,  sit  up  supported  bj'  pillows,  and  look  very 
ill.  Diffusible  stimulants,  such  as  ether,  will  be  needed.  The 
surgeon  sometimes  has  to  let  out  the  air  by  a  fine  trocar  or 
aspirator  needle.'  The  nurse  must  do  her  best  to  keep  feet  and 
hands  warm,  and  to  support  the  patient  with  pillows. 

4.  Emphysema — is  the  name  given  to  air  in  the  cellular 
tissue.  This  occurs  in  surgery  in  various  ways,  but  most 
commonly  from  a  wound  of  the  lung  by  a  broken  rib,  which 
allows  the  air  to  escape  from  the  lung  into  the  pleura  at  each 
inspiration,  while  at  each  expiration  this  air  is  forced,  not 
back  into  the  lung,  the  wound  of  which  is  closed  as  by  a  valve, 
but  out  through  the  wound  in  the  wall  into  the  cellular  tissue. 
In  extreme  cases  the  patient's  cellular  tissue  is  blown  up  in 
the  most  extraordinary  waj',  giving  him  a  most  ridiculous  ap- 
pearance, the  air,  which  is  recognized  by  its  peculiar  crackly 
feel,  extending  all  over  the  body  except  to  the  scalp  and  palms 
of  hands  and  soles  of  feet.  An  odd  proposal  has  been  made, 
apparently  seriously,  that,  in  cases  of  shipwreck,  every  wise 
passenger,  having  previously  provided  himself  with  a  suitable 
trocar,  should  cause  an  artificial  emphj^sema,  and  thus  quite 
prevent  any  risk  of  sinking. 

Emphysema  requires   little  treatment;    in  most  cases  it 
will  suflRce  to  apply  a  pad,  kept  in  position  by  plaster  or  band- 
age over  the  broken  rib  to  prevent  further  extension,  and  the 
air  soon  becomes  absorbed.     In  more  severe  cases  it  is  occa- 
XI— 32 
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sionallj^  recommended  to  evacuate  the  air  by  punctures  or 
small  incisions,  but  I  have  never  required  to  do  this  in  any 
case. 

Fractures  of  the  Pelvis. — From  the  enormous  strength  of 
the  bones  of  the  pelvis  and  their  firm  union,  fractures  of  them 
imply  great  force  and  weight  as  causes,  and  hence  serious 
risks,  and  the  importance  to  life  of  the  contained  organs  is 
also  a  great  source  of  danger.  Practically^  for  both  nurse 
and  surgeon,  the  first  point  in  such  a  case  is  to  discover 
whether  or  not  the  bladder  is  wounded  or  ruptured,  and 
whether  the  urethra  has  been  toi-n.  So  much  hinges  on  the 
immediate  discovery  of  this,  that  in  any  case,  if  it  is  possible 
that  such  injury  may  have  taken  place,  a  good  nurse  should 
at  once  get  the  surgeon  before  allowing  the  patient  to  attempt 
to  relieve  the  bladder.  Absolute  rest  is  required  in  all  pelvic 
fractures;  firm  bandages  applied  round  the  bones;  great  at- 
tention will  be  needed  to  prevent  bed-sores. 

While  it  does  not  come  under  a  nurse's  duties  to  recognize 
or  set  fractures  of  the  limbs,  a  single  word  here  upon  the  spe- 
cial risks  of  certain  fractures,  and  how  the  nurse  may  aid  in 
avoiding  bad  results.     Take  the  arm  first : 

Scapula,  or  blade-bone,  when  it  is  broken  there  is  often  in- 
jury of  the  chest  and  ribs  with  it,  and  its  fracture  implies  con- 
siderable violence.  Careful  bandaging  and  padding  will  be 
needed. 

Clavicle,  or  collar-bone,  will  need  comfortable  slings ,  and 
the  dressings  put  on  by  the  surgeon  are  very  apt  to  chafe  the 
neck  or  armpit.  A  little  care  from  the  nurse  maj^  save  much 
discomfort. 

Humerus,  or  arm-bone.  In  fractures  of  this  bone  the  chief 
risk  is  non-union  from  undue  movement  on  i^atient's  part.  A 
nurse  will  see  to  it  that  bandages  do  not  slip,  and  that  the 
arm  is  kept  carefully  slung. 

At  Elbow-Jomt. — There  is  one,  the  fracture  of  the  tip  of 
the  elbow  or  olecranon,  which  has  often  to  be  put  up  for  the 
first  few  daj'S  in  the  extended  posture,  and  if  the  patient  is 
allowed  to  get  about  with  the  hand  hanging  low  it  is  ver^'  apt 
to  swell,  and  thus  tighten  the  bandages  so  much  as  to  risk 
gangrene  or  at  least  ulceration.  The  nurse  should  look  out 
for  this,  and  by  putting  the  patient  to  bed  and  raising  the 
limb  the  swelling  can  be  diminished. 
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There  are  other  fractures  of  the  arm-bone  within  the  joint 
which  are  apt  to  be  followed  by  stiffness  of  the  joint.  Unless 
these  are  carefull}'  watched  by  nurse  and  surgeon,  tlie  weight 
of  the  arm  and  neglect  on  part  of  the  patient  often  cause  the 
forearm  to  hang'  down,  and  thus  the  elbow-joint  becomes  stiff 
in  the  very  worst  position,  partially  or  nearl3"  straight.  Your 
efforts  ought  to  be  directed  at  keeping-  the  forearm  q-uite  at  a 
right  angle  to  the  arm,  and,  with  the  surgeon's  approval, 
making  passive  movement  to  prevent  stiffness. 

Radius  and  Ulna. — The  special  dangers  in  fractures  of 
these  bones  are:  (1.)  If  the  splints  are  too  narrow,  the  broken 
fragments  may  be  driven  together  and  thus  motion  lost.  (2.) 
If  the  bandages  are  too  tight,  the  vitality  may  be  destroyed. 
(3.)  If  the  splints  are  kept  too  long  on,  the  fingers  maybe 
stiff.  These  cases  are  generally  treated  as  out-patients  of  an 
hospital,  and  the  nurse  may  do  good  service  by  seeing  that 
thej'  come  back  soon  enough  and  often  enough,  and  that  the 
surgeon's  attention  is  directed  to  the  above  points.  Fractures 
of  the  hand  and  fingers  have  no  special  dangers,  except  that 
the  general  tendency  is  to  keep  on  splints  too  long  without 
movement,  and  thus  to  risk  stiffness  of  the  tendons  in  their 
sheaths. 

In  the  Lower  Extremities. 

Fracture  of  Neck  of  Femur  or  Thigh- Bone. — This  is  a 
very  common  accident  in  old  people,  especially  old  women, 
and  the  nursing  is  the  most  important  element  in  the  case. 
For  there  are  two  special  dangers.  (1.)  The  long-  lying  on 
the  back  in  an  old  person  is  very  apt  to  cause  bed-sores  of  the 
most  trying-  kind,  rapid  in  occurrence,  and  ver}^  difficult  to 
heal.  Cleanliness,  dryness,  a  water-bed,  and  the  most  scrupu- 
lous attention  to  the  tiniest  chafe  of  skin,  will  be  needed. 
Paint  the  skin  with  whiskey  and  white  of  eg-g  in  equal  parts. 
(2.)  The  lying  in  bed  is  very  apt  to  bring*  on  in  the  old  person 
a  low  form  of  congestive  pneumonia,  the  sjmiptoms  of  which 
the  nurse  must  notice  and  report. 

Fracture  of  the  Shaft. — These  injuries,  often  in  muscular 
adults  unaccustomed  to  bed  and  apt  to  be  restless,  will  re- 
quire much  patience  and  watching  on  the  nurse's  part  to  see 
that  the  weights  and  pulleys  remain  adjusted,  that  the  splints 
do  not  slip,  and  that  the  skin  is  not  chafed  by  the  bandages. 
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The  bed  must  be  kept  dry  and  flat;  an  ill-arranged  bed  which 
allows  the  hips  to  sink  into  a  hollow  will  be  certainly  followed 
b}'  a  badly  mended  fracture. 

Fractures  of  the  patella  or  kneepan  vary  much  according- 
to  the  manner  of  their  causation.  When  the  result  of  muscu- 
lar exertion,  such  as  a  sudden  jerk  or  strain,  as  when  a  foot- 
man trilBS  to  save  himself  and  his  tray  from  falling  down 
stairs,  the  chief  aim  of  the  surgeon  is  to  replace  and  keep  the 
fragments  together,  and  the  nurse  has  often  little  to  do  ex- 
cept watch  the  bandages.  But  when  the  kneepan  has  been 
broken  by  a  severe  fall  or  blow,  the  case  is  much  more  serious. 
The  joint  is  often  filled  with  blood  and  synovial  fluid.  Inflam- 
mation may  follow,  and  in  such  cases  the  nurse  will  have  to 
attend  to  icebags,  or  poultices,  or  hot  fomentations,  accord- 
ing to  the  treatment  adopted,  and  will  have  to  be  very  care- 
ful lest  any  dressings  or  bandages  get  too  tight,  as  they  in 
such  cases  are  very  apt  to  do. 

Fractures  of  the  Bones  of  the  Leg. — These  are  treated  in 
some  hospitals  by  plaster-of-Paris  splints  put  on  over  flannel. 
These  will  need  attention  lest,  in  the  first  place,  they  are  too 
tight,  and,  in  later  stages,  too  loose  as  the  swelling  disappears. 
In  Edinburgh  the  box  splint  is  the  most  common  mode  of 
treatment,  swung  in  a  Salter  swing.  This,  if  properly  applied, 
is  very  comfortable,  and  allows  the  patient  to  move  his  body 
easily.  The  nurse  must  notice  lest  the  heel  be  allowed  to  be 
depressed,  and  must  guard  against  any  pressure  on  the  prom- 
inences of  knee,  ankle,  or  heel. 

Fractures  of  bones  of  foot  are  generally  caused  by  direct 
violence  and  complicated  hy  swelling  and  bruising.  In  such 
cases,  when  the  swelling  is  severe,  the  nurse  may  get  the  case 
and  be  ordered  to  foment  it  steadily  till  swelling  disappears. 
It  will  be  her  duty  to  watch  its  disappearance,  and  warn  the 
surgeon  of  any  deformity  or  appearance  of  displacement. 

Injuries  of  the  Joints. 

We  have  seen  that  bones  may  be  broken.  Joints  ma3^  be 
dislocated:  that  is,  the  joint  surfaces  which  naturall}'  are  in 
contact  are  displaced  and  separated  from  each  other.  They 
may  also  be  sprained :  that  is,  the  ligaments  which  bind  the 
joints  together  may  be  lacerated  or  stretched.     The  joints  we 
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call  ball-and-socket  ones,  as  shoulder  and  hip,  are  most  fre- 
quently dislocated.  Hinge  joints,  such  as  knee,  ankle,  and 
wrisG,  are  more  frequently  sprained.  The  elbow-joint,  from 
the  manner  in  which  its  bones  are  locked,  is  often  badly 
bruised,  and  often  has  its  bones  broken  into  it,  but  is  less  fre- 
quently either  sprained  or  dislocated. 

Dislocations  require  the  surg-eon  to  replace  them,  but  the 
good  nurse  will  soothe  the  pain  till  the  surgeon  comes,  by 
fomentations  and  pillows  in  an  easy  position,  and  after  it  is 
replaced  she  will  have  to  see  that  the  retaining  bandages  are 
both  firm  and  comfortable.  Sprains  will  require  different 
treatment  according  to  their  age  and  severit}'.  A  quite  recent 
one,  seen  at  once  before  swelling  has  had  time  to  appear,  will 
be  best  treated  by  a  firm  wetted  bandage  put  on  at  once  with 
a  little  cotton  wadding  to  protect  any  prominent  bones.  An 
older  sprain  will  need  hot  fomentations  to  reduce  the  swelling 
and  relieve  the  pain.  A  still  more  chronic  one  will  require 
the  gentlest  of  rubbing  and  the  most  educated  manipulations 
to  remove  chronic  deposit  in  the  sheaths  of  the  tendons  and 
to  break  up  false  adhesions.  A  well-educated  surgeon  and 
nurse  ought  between  them  to  beat  the  so-called  bone-setters 
in  their  own  domain,  and  cure  patients  who  have  had  old 
sprains  without  either  danger  or  quackery. 


CHAPTER   IX. 

TUMORS. 

While  it  is  no  part  of  a  nurse's  duty  either  to  diagnose  or 
to  treat  a  tumor,  it  still  adds  so  much  to  your  interest  in 
your  work  to  know  something  of  the  nature  and  dangers  of 
morbid  growths,  that  I  venture  to  try,  difficult  as  it  is,  to 
give  you  a  general  idea  of  what  we  call  tumors,  their  varie- 
ties, and  their  possible  effects,  as  these  bear  on  surgical  treat- 
ment. Anything  like  a  scientific  account  of  their  nomencla- 
ture and  pathology  would  be  as  unnecessary  as  it  would  be 
difficult;  indeed,  no  one  can  understand  any  classification, 
however  simple,  without  a  full  knowledge  of  anatomy,  devel- 
opment, and  the  elements  at  least  of  surgical  pathology.  In 
one  point  you  may  be  comforted,  that  nearly  every  school, 
and  nearly  ever^^  individual  teacher  has  his  own  classification, 
and  that  names  given  to-day,  or  here,  you  ir^ay  be  pretty  cer- 
tain will  differ  very  much  from  those  given  to-morrow,  and 
anywhere  else. 

What  is  a  tumor?  Now  here,  at  first,  is  a  difficult  ques- 
tion to  answer.  Its  etymology'  would  answer,  it  is  a  swelling 
or  swollen  part,  but  many  swollen  parts  are  not  tumors,  and 
many  so-called  tumors  are  not  even  swollen.  Inflammation 
may  cause  a  swelling  which  will  soon  disappear,  and  is  not  a 
tumor.  Man3"  a  cancerous  breast  is  actually  smaller  to  look 
at,  though  harder  to  the  feel  than  the  other  one.  A  swelling 
will  not  do.  One  short  definition  has  been  given,  "a  mass  of 
new  formation  that  tends  to  grow  and  persist."  Even  that 
is  not  always  true  or  even  at  any  time  exact,  for  if  we  look  at 
the  anatomy  of  tumors  we  find  that  all  have  their  type  in 
some  natural  tissue  of  the  body,  so  that  it  is  only  by  a 
stretch  of  words  that  we  can  call  them  new,  and  some,  after  a 
certain  stage,  do  not  grow  at  all.  Let  us,  for  want  of  a  bet- 
ter definition,  take  that,  however,  to  start  with.  We  now 
find  that  one  vital  question  meets  us  at  once — Will  the  new 
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formation  in  its  growth  and  persistence  do  harm  or  not  ?  Is 
it  simple  or  benign  ?  Or  is  it  malignant  ?  Practically,  we 
have  to  ask  that  question  of  all  tumors,  and  on  the  answer  to 
this  our  treatment  of  each  mainly  hinges. 

A  malignant  tumor  is  one  that  sooner  or  later  will  destroy 
tissue  and  shorten  life.  A  simple  one  will  grow  and  may  be 
troublesome,  unsightly,  annoying  perhaps,  yet  in  its  progress 
will  neither  destroy  tissue  nor  necessarily  shorten  life.  And, 
practically,  all  tumors  can  be  classed  under  one  or  other  of 
these  heads.  There  may  be  a  few  on  the  borderland  between 
them  which  may  have  symptoms  of  each. 

What  are  these  symptoms  ?  Mahgnant  tumors  have  cer- 
tain definite  characters  which  simple  tumors  do  not  possess 
—in  fact,  the  simple  may  be  described  almost  by  negatives : 

1.  Malignant  tumors  tend  to  infiltrate,  i.e.,  while  the  sim- 
ple one  grows  in  its  own  tissue,  often  surrounded  by  its  own 
little  covering  or  coat,  which  grows  with  it  and  keeps  it  iso- 
lated, so  that  it  will  still  shell  out  if  cut  upon,  the  malignant 
tumor  very  early  becomes  adherent,  sends  out  feelers,  roots, 
claw- like  processes  (hence  the  name  cancer,  a  crab),  which  in- 
sert themselves  into  the  adjoining  tissues,  and  soon  compli- 
cate everything  in  an  inextricable  network  of  disease. 

Hence"^  2.  Malignant  tumors  tend  to  recur  locally,  i.e.,  even 
after  apparently  complete  removal  new  tumors  form  at  the 
spot.  This  rally  means  that  the  removal  had  only  been  ap- 
parently complete  and  that  roots  had  been  left.  Simple  tu- 
mors rarely  recur  locally,  because  so  much  more  easily 
removed. 

3.  Malignant  tumors  tend  to  spread,  not  only  locally  but 
along  the  lymphatics,  to  the  nearest  lymphatic  glands,  and 
by  the  blood-vessels,  even  to  remote  parts.  You  all  remember 
how  instinctively  the  surgeon,  when  he  sees  or  handles  a  can- 
cer of  the  breast,  at  once  slips  his  hand  into  the  armpit  or 
above  the  collar  bone  to  feel  what  the  lymphatic  glands  are 

doing. 

4.  Malignant  tumors  tend,  when  rapidly  growing,  to  ulcer- 
ate and  fungate,  i.e.,  when  the  skin  is  stretched  over  and  in- 
filtrated by  a  mahgnant  tumor,  it  will  give  way  and  ulcerate, 
the  tumor  will  push  its  way  through  the  aperture,  project 
like  a  mushroom  with  a  narrow  neck  and  a  flat  top,  will  bleed 
and  suppurate.     A  simple  tumor,  however  big  it  grow,  and 
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though  it  stretch  the  skin  nearly  to  bursting-,  will  neither 
ulcerate  nor  fung-ate. 

5.  Malig'nant  tumors,  as  a  result  of  all. these  bad  qualities 
and  tendencies,  sooner  or  later  by  infecting-  the  system,  im- 
poverishing- the  blood,  and  torturing-  the  nerves,  cause  a  pecu- 
liar cachexia  or  bad  habit  of  bod}^  which  is  soon  both  charac- 
teristic and  fatal. 

6.  While  some  snnple  tumors,  such  as  wens  and  fatty  tu- 
mors, tend  to  run  in  families  and  be  hereditary,  there  is  no 
doubt  that  malig-nant  tumors,  or  at  least  the  tendency  to  the 
formation  of  malignant  tumors,  is  much  more  of  a  hereditary 
possession  or  curse. 

Having-  started  Avith  this  great  practical  clinical  division 
of  all  tumors  which  governs  the  prognosis  and  treatment,  let 
me  very  briefly  tell  you  of  some  of  the  more  common,  interest- 
ing, and  typical  varieties  of  tumors  you  will  meet  Avith  in 
your  work. 

1.  Cysts  of  Vai'ious  Kinds. — By  this  we  mean  tumors 
which  are  membranous  bags,  with  walls  of  greater  or  less 
thickness,  containing  fluid,  semi-fluid,  or  porridge-like  contents, 
and  sometimes  other  solid  growths  growing  from  their  walls. 

A  Ynvx  common  kind  is  met  with  in  bursal  cysts,  such  as  a 
housemaid's  knee  or  a  miners  elbow,  in  which,  as  a  result  of 
pressure,  more  or  less  severe  and  continuous,  the  little  bag 
which,  in  health,  contains  just  enough  fluid  to  let  its  walls 
play  easily  on  each  other,  becomes  tense  and  swollen,  suppu- 
rates, or  thicl\ens  into  a  hard  tumor. 

Another  form  you  find  in  the  ganglion,  so  common  in  the 
tendons  of  back  and  wrist. 

Another  form,  called  retention  cysts,  you  find  in  the  hairy 
scalp.  We  call  them  wens,  and  you  must  have  often  seen 
the  surgeon  remove  the  white  glistening  bag  containing  a 
porridge-like  content,  often  horribly  putrid.  Another  form  is 
not  uncommon  under  the  tongue,  to  which  the  name  of  Ranula 
(little  frog)  is  given.  Ovarian  cysts,  though  of  many  kinds 
and  varied  contents,  give  you  a  good  idea  of  cyst  and  the  dif- 
erent  methods  in  which  they  may  fill  and  develop. 

Other  cysts  depend  on  the  presence  in  the  body  of  para- 
sites in  various  stages  of  their  life— hj'datids,  etc. 

2.  Solid  tumors  of  simple  structure.  Fibrous  tumors,  often 
seen  in  the  uterus,  in  bark,  of  bone,  in  sheaths  of  nerves. 
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Fatty  tumors  growing*  in  the  ordinary  subcutaneous  fat  in 
parts  of  body  liable  to  pressure,  such  as  shoulders,  waist, 
neck;  often  very  numerous,  and  perhaps  unsightly,  and  yet 
capable  of  free  and  safe  removal. 

Cartilaginous  or  enchondromata,  growing  from  bone  near 
joints,  seen  in  children  and  youths,  smooth,  hard,  flrm,  often 
multiple. 

Osteomatous,  bony,  and  from  bone,  exostosis.  Neuromata, 
or  tumors  made  up  of  nerve  tissue.  Angiomata,  of  blood-ves- 
sels, capillaries,  etc.,  such  as  naevi  and  mother-marks  of  all 
kinds.     Mj'omata,  from  muscles. 

Malignant  solid  tumors  are  of  two  great  classes,  sarcomata 
and  carcinomata — clinically,  that  is  from  our  point  of  view,  as 
to  how  to  treat  them,  and  what  is  to  come  of  the  patient,  they 
closel}'  resemble  each  other;  though  under  the  microscope, 
and  in  some  little  details  of  their  ways  of  wickedness,  they 
vary  much. 

Practically  now  you  will  be  ready  to  ask  one  or  two  ques- 
tions :  1.  What  causes  tumors  ?  2.  What  are  we  to  do  for 
them  ? 

1.  Causation. — Some  of  the  simple  ones,  especially  the 
cysts,  we  can  try  to  explain.  Some  of  the  malignant  ones 
seem  to  start  from  the  blood  effused  after  a  blow,  or  from  the 
irritation  of  some  permanent  or  frequent  irritant.  Thus  cer- 
tain cancers  of  lip  and  tongue  seem  to  be  caused  by  irritation 
of  a  hot  or  dirty  pipe.  Chimney-sweep's  cancer  has  ceased 
since  sweeps  no  longer  climb  chimneys  but  sweep  them  with 
a  brush,  and  thus  can  keep  their  bodies  clean.  I  have  de- 
scribed elsewhere  a  form  of  epithelioma,  the  result  of  the  irri- 
tation of  certain  paraffin  products  on  the  skin.  But  when  all 
is  said  and  done,  our  knowledge  of  the  causation  of  tumors  is 
both  small  and  unsatisfactor3^ 

2.  Treatment. — I  think  we  may  sum  that  up  in  a  very  few 
words.  Given  a  tumor,  the  sooner  it  is  removed  the  better, 
for  the  sooner  a  simple  tumor  is  taken  away  the  easier  is  the 
operation  and  the  less  the  risk;  and  if  it  is  malignant,  if  you 
do  not  remove  it  early  you  need  hardly  remove  it  at  all,  for  it 
soon  infects  the  part,  the  glands,  the  blood-vessels,  and  the 
whole  system,  and  we  may  formulate  it  as  a  rule  that  if  you 
cannot  completelj^  clear  away  a  malignant  disease,  it  wall  in 
most  cases  be  safest  to  leave  it  alone.     There  may  be  excep- 
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tions  to  this  i^ule,  but  they  are  rare.  We  may  sweep  away  a 
g-reat  bleeding-  cancer  to  reheve  pain  or  putrescence,  but  the 
operation  will  rarely  prolong"  and  may  shorten  life. 

Nursing  of  Includable  Cance?'  Cases. — Some  of  the  most 
trying  and  difficult  cases  which  may  fall  to  a  nurse  in  the 
course  of  her  work  are  those  of  recurrent  cancer  in  the  breast 
and  armpit,  and  cases  of  cancer  of  the  womb.  For  the  breast 
cases  are  apt  to  be  very  foetid,  often  bleed,  and  when  the 
glands  in  the  armpit  become  enlarg-ed  and  adherent,  they 
press  on  the  vein  of  the  arm  and  cause  great  swelling  from 
the  fingers  upward.  All  these  conditions  will  tax  all  a  nurse's 
care  and  patience.  For  the  fcetor  of  the  ulcerated  breast, 
poultices  of  boric  lint,  of  charcoal^  or  of  yeast  ma3'  be  tried 
in  turn.  For  the  bleeding-  j^ou  may  have  to  use  styptics  of 
various  kinds,  pressure,  and  cold.  For  the  swollen  arm,  the 
best  regular  treatment  is  support  by  very  careful  and  neat 
bandaging.  When  it  becomes  xery  tense,  frequent  punctures 
in  varying-  places  by  a  fine  needle  or  a  Southey's  trocar  may 
be  of  temporary  service. 

In  advanced  cases  of  womb  cancer,  your  great  resource 
will  be  found,  in  hot  douching  with  boric  solution,  and  in  the 
most  scrupulous  cleanliness  of  the  part,  and  great  attention 
to  the  back  and  hips.  The  doctor  will  give  you  various  disin- 
fectants to  use,  both  for  the  bed  and  the  room. 


CHAPTER    X. 

SPECIAL   OPERATIONS. 

FOR  the  intelligent  nursing  ot  c«'^''''°  .™P°';'^"*  ^".f " 
cases  and  operations,  very  special  trammg  .s  n^«  «;*  ^°j'^ 
must  try  to  get  from  the  senior  stall  nurses,  trom  the  resi 
dents  and  even  a  tew  most  precious  hints  from  the  actmg 
surgeon  hirnself;  but  there  are  certain  operations  of  d^ly  oc- 
currence, and  l4nce  ot  vast  importance,  regardmg  wluch  I 

"''triS^^r-rurisTbviously  doomed,  and  you  ha.. 

senftorte "^rgeon-What  are  you  to  prepare?    Pat.ent, 

instruments,  table,  sponges,  dressings,  and  bed. 

"^*],:,,„,,lltyouare  warned  the  day  ^^f^^^'^l^^ 

howels  are  emptied,  and  that  he  gets  no  'o"^'  '"'^^  ^*  ^'^ff, 
three  hours  before  the  chloroform  begins.  Wash  hnn  all 
pos'birand  his  limb  specially.  It  it  is  a  pnmary,  and  you 
have  no  warning,  clean  him  as  best  you  can. 
""^iZtrZenU-m  a  large  hospital,  «-  house-surgeon  and 
instrument  clerk  will  take  all  the  respons.b.h  y  but  olten  t 
is  vour  work  to  lay  the  instruments  out,  and  if  so,  1  woum 
advte  vou  to  have  a  list  written  or  printed,  and  see  that 

solution  ready  to  dip  them  in. 

Table -The  table  will  be  your  care.    See  that  J"""^^^ 
dry!  warmed  blankets  and  Mackintosh  sheet  ready,  and  plenty 

°'"Cr;.. -After  what  I  said  before,  I  hope  you  will  re- 
merSut  the  -olute  nec.si.^  .^ 

C^otot  hr/S^tthet::::;,  put  it  away.    Hand 

'''XS.-L;ave   nothing  to  chance;    have  e^rything 
tha^ihe  sXeon  can  possibly  ask  tor  ready;  uo  not  need  to 
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rush  to  the  press  in  a  hurry.  Note  one  trivial  detail  in  pre- 
paring* a  g-auze  dressing-  for  a  thig-h  amputation;  remember 
to  make  it  big*  enoug-h,  measure  the  circumference,  and  make 
the  dressing  at  least  one-third  larg-er. 

Bed. — Have  it  prepared  for  his  return  Avhenever  the  pa- 
tient is  lifted  off  it  to  the  table.  Have  3'our  Mackintosh  sheet 
under  the  draw  sheet.  Have  a  small  pillow  to  lay  under  the 
stump,  also  covered  by  some  waterproof  material.  Have 
your  hot  bottles  ready  filled  to  lay  near  the  patient;  in  fact, 
have  them  lying  in  the  bed  where  he  is  to  lie,  but,  remember, 
do  not  put  them  too  near  him  or  too  hot.  After  the  chloro- 
form and  the  shock  he  will  not  notice  that  they  are  too  hot  or 
near,  and  you  may  inflict  a  dangerous  burn  by  inattention  to 
this.  If  the  amputation  is  a  primary  one,  involving-  much 
shock,  have  your  hj^podermic  needle  and  the  ether  bottle 
ready,  and  the  enema  syringe,  with  beef  tea,  brandy,  and  hot 
water  ready.  You  will  not  have  time  to  run  for  them  when 
needed. 

Hernia. — Another  surgical  maladA'  frequently  requiring 
operative  interference  is  hernia,  regarding  the  recognition  and 
nursing  of  which  I  would  like  to  say  a  few  Avords.  A  hernia 
or  rupture  is  a  protrusion  of  a  portion  of  the  contents  of  the 
abdomen  through  the  wall.  The  most  common  contents  of  a 
hernia  is  a  loop  of  small  intestine,  and  the  results  of  such  pro- 
trusion are,  under  certain  conditions,  apt  to  be  dangerous,  and 
if  unrecognized  and  unrelieved,  quickly  fatal.  The  protrusion 
takes  place  either  in  the  groin,  in  the  lower  part  of  the  front 
of  the  abdomen,  or  at  the  navel.  A  \Qry  dangerous  protru- 
sion may  be  small  in  size,  so  as  not  to  be  readily  observed, 
and  from  its  situation,  a  female  patient,  from  motives  of  deli- 
cacy, is  apt  to  try  to  conceal  its  existence;  so  I  want  you  to 
remember  that,  in  every  case  where  certain  symptoms  are 
present,  it  is  a  nurse's  duty  to  think  of  the  possibility  of  a 
hernia  being  the  cause,  and  in  the  female  at  once  to  search  for 
it.  Now,  what  are  these  symptoms  ?  1.  Vomiting,  if  pro- 
longed or  severe,  is  the  most  important.  The  vomiting  of  a 
hernia  is  characteristic  enough,  for  it  is  not  the  mere  stomach 
emptying  of  a  catarrh  of  the  stomach  or  an  indigestion,  but 
it  is  persistent — first  food  comes  up,  then  bile  and  mucus,  and 
then  the  contents  of  the  intestine,  always  becoming  more  and 
more  fjecal  in  character  and  appearance.     2.  Pain,  a  twisting 


Notes  on  Surgery  for  Nurses.  503 

burning-  pain,  referred  not  so  much  to  tlie  special  seat  of  the 
rupture,  but  to  the  umbilicus.  3.  Constipation,  medicines,  if 
given  by  mistake,  will  not  act,  and  enemata  will  relieve  only 
the  lower  bowel.  These  sj^mptoms,  then,  being  present,  you 
must  at  once  ask  the  patient  if  she  has  any  lump  or  tumor, 
however  small,  in  grom  or  belly,  and  at  once  proceed  to  ex- 
amine; and  if  3'ou  find  one,  however  small,  even  not  bigger 
than  a  filbert,  at  once  tell  the  doctor.  You  maj^  save  many 
a  life  by  never  forgetting  this. 

Having  discovered  the  tumor  and  sent  for  the  doctor,  can 
you  do  anything  in  the  mean  time  ?  Yes;  put  an  ice  bag  on 
the  tumor,  and  see  that  the  patient  puts  as  little  as  possible 
into  her  stomach,  a  morsel  of  ice  to  suck,  no  food,  no  big 
drinks  of  water,  and,  above  all,  no  physic.  The^  doctor  will 
come  and  probably  operate.  What  are  you  to  attend  to 
afterward  ?  Well,  nothing  very  special— absolute  rest,  and 
pretty  complete  starvation  for  a  day  or  two.  He  will  tell 
what  physic  to  give  and  not  to  give,  but  remember  never  to 
give  any  purgative  medicine  without  special  orders. 

Fanciful  patients  who  beg  for  little  luxuries,  foolish  friends 
wiio  bring  in  rubbish,  are  both  dangerous  in  hernia  cases.  If 
the  doctor  has  given  leave  for  a  grape  or  two,  see  that  neither 
skin  nor  stone  go  down  by  chance.  Watch  the  children's  rel- 
atives if  your  patient  is  a  child;  for  remember  that  in  every 
case  of  hernia  operation  you  have  peritonitis  as  a  risk  in  the 
immediate  background,  and  a  very  small  indiscretion  may 
either  cause  it  or  increase  it. 

Tracheotomy. — Above  all  other  operations  tracheotomy  is 
the  one  of  haste  and  emergency ;  done  in  hospital  often  by  the 
resident  surgeon,  at  any  hour,  and  at  a  moment's  notice, 
with  perhaps  only  nurse  for  an  assistant,  it  is  an  operation  of 
considerable  difficulty  and  great  danger  in  some  cases,  need- 
ing the  most  careful  and  efficient  nursing  if  it  is  to  be  suc- 
cessful. 

We  do  it  for  croup,  diphtheria,  laryngitis,  foreign  body  in 
the  windpipe,  etc.,  but  the  nurse's  cases  are  the  croup  and 
diphtheria  ones.  Let  us  suppose,  then,  you  are  left  as  night 
nurse  in  special  charge  of  a  case  of  croup  or  diphtheria. 
The  child  is  in  its  little  cot  or  tent;  the  steam  kettle  is  going; 
you  are  on  the  watch.  What  symptoms  will  make  you  call 
the  doctor  ?     The  breathing  is  labored,  the  voice  is  harsh,  the 
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•coug-h  when  i*t  comes  clanks  and  clang-s  with  a  brassy  bell- 
like note — all  this  3'ou  know;  but  if  you  see  the  eyes  becom- 
ing" lustreless  and  the  whites  reddish,  the  lips  blue,  and,  above 
all,  if  you  see  at  each  breath  the  ribs  lifting-  and  the  side  of 
the  chest  tucked  in,  then  see  that  the  doctor  is  sent  for.  Are 
you  to  help  him  ?  Your  chief  and  most  important  duty  will  be 
to  hold  the  child  and  stead}^  the  head  and  neck.  Wrap  it  up 
in  a  sheet,  so  that  by  pinning-  the  sheet  you  can  restrain  its 
hands  and  limbs;  bare  the  little  fat  neck  to  the  chest;  hold 
the  head  absolutely  straight,  watching  the  cleft  of  the  chin 
in  the  same  line  exactly'  with  the  upper  cleft  of  the  breast- 
bone; and  to  project  the  neck  forward,  if  you  have  not  a  little 
round  pillow  to  put  behind,  make  one  of  a  folded  sheet  or 
of  your  own  left  arm.  Remember  absolute  steadiness  of 
your  hands  and  of  the  patient's  neck. 

If  you  have  all  the  necessary  instruments  in  your  apron 
pocket,  as  I  have  seen  my  own  staff  nurse  have,  so  much  the 
better;  but  such  promptitude  is  not  for  all.  Still,  have  all 
ready  on  a  tray,  with  sponges  of  different  sizes — one  or  two 
on  small  handles  may  be  useful. 

The  operation  is  sucessfully  over:  that  you  have  not  to 
do  with;  but  the  harder  task,  the  nursing,  falls  to  you  under 
three  heads: 

1.  The  Tube. — The  silver  tube  is  in,  both  outer  and  inner. 
You  have  to  keep  the  outer  firmly  fastened,  and  yet  not  too 
tig-ht  to  hurt  the  neck,  and  j^ou  have  to  take  the  inner  out 
every  few  minutes  to  clean  from  it  the  thick  mucus,  and  keep 
the  breathing-  free — a  troublesome,  tedious  task. 

2.  The  Room. — It  must  be  kept  both  warm  and  moist: 
warm,  you  must  watch  your  thermometer  and  youi-  fire,  and 
keep  it  perhaps  to  70°;  moist,  your  little  kettle  must  be  kept 
^oing-. 

3.  The  Nourishment  of  the  Child. — You  will  be  told  what 
to  give,  but  you  have  to  give  it  regularly-,  g-ently,  and  cleanly, 
and  it  is  not  an  easy  task.  No  selfish  or  careless  woman 
oug-ht  to  nurse  a  tracheotomy  case. 

One  word  now  on  3'our  dut}''  to  yourself.  No  nurse  or  doc- 
tor either  should  think  much  of  self  or  of  self-preservation. 
That  is  not  our  business,  which  is  to  cure  our  patients.  Still 
no  unnecessary  risks  should  be  run,  and  in  tracheotomy  for 
diphtheria  it  is  right  to  remind  you  that  both  nurse  and  doc- 
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tor  run  risks  of  infection,  if  by  any  chances  the  membrane  or 
mucus  be  blown  out  of  the  tube  with  force,  and  thus  enter 
cither  moutli  or  eyes.  When  the  tube  is  being-  inserted  there 
is  g-enerally  a  g-reat  rush  of  bloody  mucus,  most  infectious,  so 
keep  back  your  head,  it  is  just  the  moment  when  you  are  apt 
to  ljut  it  forward  most  eagerly;  also  when  cleaning  or  chang- 
ing the  tube  just  keep  your  face  out  of  the  direct  line  of  fire. 
Do  not  kiss  the  child  at  all,  as  your  tender  heart  may  wish  to 
show  your  sympathy. 

In  all  cases  when  you  have  to  dress  or  touch  poisonous  and 
putrid  cases,  just  be  careful  first  to  see  that  you  have  no 
abraded  cuticle,  no  rag-nail,  needle-prick,  or  raw  blister;  a 
g-entle  wash  of  your  hand  in  ammonia,  or  some  such  fluid  that 
will  nip  a  scratch,  will  soon  tell  you  if  any  exist,  and  if  they 
are  present  see  that  they  are  made  safe. 

You  will  ask.  How  can  we  make  it  safe  ?  Protect  it,  either 
hy  getting  a  scab  on  it,  as  by  touching  it  with  a  piece  of  solid 
caustic,  or  by  making  an  artificial  impervious  covering-.  A 
fingerstool  of  protective  does  well,  but  requires  frequent  re- 
new ings  and  dressing.  A  solution  of  gutta-percha  in  chloro- 
form, painted  on  pretty  thickly,  will  last  well,  and  flexile  col- 
lodion will  also  do.  Above  all  things,  attention  to  the  general 
health,  fresh  air,  and  exercise  will  keep  you  in  such  a  condi- 
tion that  you  will  have  comparatively  little  risk  of  such  poi- 
soning. 

Many  a  good  nurse  has  been  off  duty  for  weeks,  and  per- 
haps had  a  shattered  constitution,  from  neglect  of  such  simple 
precautions.  And  above  all,  if  you  have  a  scratch  or  poi- 
soned wound,  do  not  doctor  it  yourself,  but  let  your  matron 
or  surg-eon  see  it  at  once.     A  stitch  in  time  saves  nine. 


CHAPTEK   XL 

THE   SURGICAL  NURSING   OF   CHILDREN. 

Sound  health,  mexhaustihle  patience,  nerves  so  well  strung* 
as  not  to  be  wearied  by  cries  and  tears,  hearing-  acute  to  no- 
tice the  feeblest  moan,  and  eyes  quick  enough  to  appreciate 
everj^  sign  of  illness  or  suffering",  will  all  be  needed  for  the 
good  children's  nurse.  You  cannot  reason  with  small  chil- 
dren, and  such  children  should  not  be  punished  in  any  way ; 
so  many  a  time  both  nurse  and  surgeon  are  fain  to  close  their 
ears  and  run  away  from  the  noise.  And  3'et  you  must  alwaj's 
have  the  one  great  rule  to  g"uide  you  about  such  children,  that 
they  don't  cr^^  or  moan  for  fun,  but  because  they  are  ill  and 
in  pain,  or  from  a  nameless  weariness  if  not  in  actual  pain. 
Healthy  children  may  yell  and  scream  as  an  evidence  and  re- 
sult of  original  iniquity,  but  sick  children  don't.  Accept  the 
principle  that  a  sick  child  or  a  hurt  child  in  hospital  is  always 
good  unless  there  is  something-  that  you  or  I  can  remedy. 
Perhaps  its  hip  is  uneasy,  see  if  the  pulley  is  right;  perhaps  its 
wound  is  sore,  has  it  removed  the  dressings  ?  It  may  have  a 
pain  in  its  stomach,  which  a  poultice  or  a  drink  of  milk  may 
relieve.  Our  theory  may  not  be  absolutely  and  invariably 
correct,  but,  at  least,  it  is  a  g-ood  one  to  work  on,  and,  as  a 
rule,  has  a  quite  infinite  reward.  For  if  you  once  get  a  child's 
confidence  and  love,  it  is  marvellously  loyal  and  utterly  trust- 
ful. In  a  very  long-  experience  of  sick  and  hurt  children,  I 
have  never  known  one  that  could  not  be  won  over  by  nurse 
and  doctor,  if  onl}'  a  little  trouble  is  taken  to  win  their  tru'.t. 
You  must  also  amuse  them;  adults  can  read  and  amuse  them- 
selves, but  a  child's  convalescence  will  often  be  much  hast- 
ened by  toys,  cheering  words,  and,  in  short,  fun  of  the  mildest 
type,  but  still  to  show  your  interest  in  them. 

Children's  diseases,  both  surgical  and  medical,  differ  in 
some  respects,  or  at  least  in  some  degrees,  from  those  of 
adults.     In  the  first  place,  all  their  stages  are  more  rapid. 
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Death  is  imminent  before  you  are  aware;  3'et,  if  staved  off, 
recovery  is  like  a  miracle.  Thej-  stand  loss  of  blood  very 
badly,  and  yet  the}-  remake  blood  very  quickly.  They  may 
have  every  possible  evidence  of  deep-seated  constitutional  dis- 
ease, and  yet  with  good  nursing,  food,  and  drugs,  may  make 
the  most  marvellous  recoveries. 

In  another  respect  children  differ  from  adults;  they  are 
less  able  to  describe  their  own  condition,  and  probably  notice 
less  readily  physical  discomforts;  so  to  prepare  a  child's 
health  for  an  operation  requires  much  watching  by  the  nurse 
to  report  to  the  surgeon.  The  condition  of  the  bowels  and 
urine,  the  appetite,  the  manner  in  which  the  night  passes,  its 
sweats  and  chills,  will,  in  the  case  of  the  adult,  form  the  sub- 
ject of  many  groans  and  grumbles.  The  child  takes  its  trou- 
bles as  a  matter  of  course,  and  does  not  dilate  on  them.  A 
child  will  not  tell  the  doctor  or  the  nurse  if  its  food  is  untasted; 
it  will  probably  try  to  conceal  its  want  of  appetite  by  passing 
the  food  to  its  next  neighbor.  You  must  watch,  and  you 
must  report.  A  ward  sister  or  staff  nurse  may  do  much  good 
by  trying  to  tempt  the  child's  appetite  with  extras  and  spe- 
cial dishes.  Some  ver^^  odd  ones  will  be  relished,  and  do  good 
when  the  ordinary  routine  rations  will  be  sent  away. 

For  example,  children  with  diarrhoea  of  a  wasting  type 
sometimes  take  a  strange  fancy  for  very  green  Stilton  cheese, 
and  devour  it  with  the  best  effect.  I  have  sometimes  amused 
myself  by  thinking  that  the  germs  in  the  cheese  are  able  to 
devour  the  bacilli  tuberculosis! 

A  word  or  two  on  some  of  the  more  frequent  and  important 
surgical  maladies  of  children. 

Joint  diseases,  very  frequent  and  very  trying.  Hips, 
knees,  elbows,  ankles,  more  rarely  wrists  and  shoulders. 
Hips  far  the  most  frequent.  Let  us  take  a  hip  case,  and  try 
to  understand  it.  The  child  has  had  a  fall;  perhaps  it  was  so 
trivial  as  not  to  be  speciallj"  noticed,  and  yet  it  begins  to  limp, 
turning  out  its  affected  limb,  and  complaining  of  obscure 
pain,  often  in  the  knee.  If  there  is  a  bed  to  spare,  it  is  taken 
in;  an  extension  apparatus  put  on;  the  foot  of  the 'bed  is  so 
much  raised  as  to  make  the  body  a  counter-extending  force, 
and  sufficient  weight  is  hung  over  the  pulley  to  make  the 
limb  straight  and  comfortable.  If  the  case  has  been  seen 
early  enough,  and  the  constitution  is  fairly  good,  possibly  a 
XI— 33 
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rapid  cure  may  follow.  But,  more  probably,  the  case  has> 
been  too  long  delayed;  and  even  after  the  weig-ht  is  on,  the 
night  nurse  ^vill  have  to  report  that  the  new  hip  case  every 
now  and  then,  after  falling  apparently  sound  asleep,  woke 
with  a  start  and  a  cry,  and  took  some  time  to  fall  asleep 
again.  Now  what  is  this  ?  How  are  you  to  explain  it  ?  It 
means  that  the  delicate  cartilage  of  the  joint,  or  at  least  the 
bone  immediately  under  the  cartilage,  and  through  which  it 
is  nourished,  has  become  diseased.  While  the  child  is  awake, 
it  is  able  by  a  sort  of  involuntary  guardianship  so  to  watch 
and  check  the  movements  of  its  muscles  as  to  prevent  them 
jarring  the  tender  cartilages  against  each  other,  but  when- 
ever this  watchfulness  is  relaxed  by  sleep  the  muscles  jump, 
and  the  joint  is  jarred,  with  the  pain  as  a  result.  This,  a  bad 
symptom,  will  need  a  heavier  weight,  perhaps  more  elaborate 
splints  and  bandages,  and  also  implies  a  further  risk.  Such 
cases  will  need  very  gentle,  firm,  and  patient  handling  when 
thej'  need  to  be  moved  in  anj-  way,  and  a  well-taught  strong 
nurse  can  do  much  to  save  pain. 

Even  at  his  stage  things  may  get  right,  and  the  joint  re- 
cover perhaps  entirely,  perhaps  onlj-  as  a  stiff  joint  and  with- 
ered limb;  but  many  such  cases  go  on  from  bad  to  worse,  and 
the  next  thing  you  will  need  to  look  out  for  and  tell  the  doc- 
tor of  is  an  absces.  Sometimes  the  child's  look,  high  pulse, 
and  jumping  temperature  will  warn  you  of  it;  sometimes  it  is 
slow  and  insidious,  and  only  to  be  recognized  by  feeling  the 
fluctuation  or  seeing  the  swelling.  Once  recognized,  it  must 
be  opened,  and  then  the  case  is  a  more  difficult  one  both  to 
dress  and  to  nurse. 

In  a  former  chapter  I  spoke  of  antiseptics.  They  vary  in 
different  hosi3itals  and  under  different  surgeons.  Your  duty 
is  to  use  the  one  you  are  told  to  use,  and  to  obey  orders  ex- 
actly; but  as  a  nurse  in  the  dressing  of  such  a  case  as  I  have 
described  you  can  do  much  to  save  pain.  Realize  the  state  of 
affairs:  The  child  must  be  raised  to  get  the  bandages 
changed;  try  to  raise  it  in  such  a  way  that  the  diseased  joint 
or  the  excised  joint  shall  not  be  moved.  To  do  this,  you  must 
raise  the  body,  while  with  your  hand,  or  still  better,  by  your 
assistant  nurse,  the  affected  limb  is  firmly  but  gently  extended. 
When  the  child  is  older  or  heavy,  a  well-padded  httle  stool 
to  rest  the  loins  on  will  make  the  weight  easier  to  support.    , 
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The  other  joints  are  to  be  nursed  on  the  same  principles, 
hut  are  all  much  easier  to  manage.  You  are  often  ordered  to 
put  dressings  or  splints  on  the  knee-joint.  Remember  to  pad 
well  the  splints  over  the  prominences  of  the  bones,  often  thin 
enough  in  little  delicate  children;  and  especially  remember 
that  at  the  back  of  the  knee-joint  over  the  hamstring  tendons 
the  skin  is  very  thin,  and  apt  to  be  chafed  and  even  ulcerated. 
So  is  the  back  of  the  heel  in  a  delicate  child  who  has  to  lie 
long  on  its  back.  When  the  surgeon  is  dressing  an  excised 
elbow  you  will  have  to  hold  the  limb;  and  it  is  not  an  easy 
business,  for,  when  holding  the  forearm  bj"  its  middle,  unless 
you  take  care  the  weight  of  the  hand  will  tend  to  displace  the 
upper  ends  of  the  bones  of  the  forearm  whenever  the  dressings 
are  shifted.  Keep  your  mental  eye  steadily  on  the  three 
bones'  ends  which  compose  the  excised  joint,  and  determine 
that  they  are  not  to  move.  You  are  standing  on  the  far  side 
of  the  bed,  and  have  to  lean  over  the  patient,  so  3'our  back 
will  be  tired  enough  often  before  the  dressing  is  over. 

Spine  diseases  are  also  very  common,  and  you  must  early 
learn  to  distinguish  the  two  great  classes  of  such  cases,  for 
they  need  very  different  treatment  and  care.  In  one  you  have 
a  curve,  generally  from  side  to  side,  involving  the  greater  part 
of  the  bones  of  the  back,  making  it  look  like  an  S,  connected 
with  weakness  and  subsequent  alterations  in  shape  of  bones, 
muscles,  and  ligaments.  This  is  often  associated  with  rickets 
in  other  bones,  is  frequently  recovered  from  after  more  or  less 
distortion  and  deformity'  has  resulted,  and  does  not  cause 
much  pain  at  the  time,  nor  of  necessity  imply  ill-health  in  the 
future.  Such  cases  are  to  be  treated  by  diet  and  regimen, 
suitable  apparatus,  corsets,  etc.,  combined  with  muscular  ex- 
ercises, movements,  and  drill  of  all  kinds. 

Far  different,  both  in  nature  and  result,  is  the  other  form, 
which  depends  on  disease  of  the  bones  and  joints  of  the  verte- 
bral column.  In  it  the  deformity  is  much  less  extensive  at 
first,  limited  perhaps  to  one  joint,  at  which  the  spine  bends  at 
a  sharp  angle;  but  in  such  cases  pain  is  often  intense,  and 
sooner  or  later  an  abscess  will  form,  either  in  the  neck,  the 
back,  loin,  or  groin,  according  to  the  position  of  the  disease. 
These  cases  require  the  most  absolute  rest,  and  when  far  ad- 
vanced, most  careful  nursing;  and  it  is  a  matter' of  great  im- 
portance for  the  little  patient  that  a  correct  opinion  as  to  the 
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nature  of  each  case  be  early  made,  as  the  treatment  which 
would  suit  the  one  is  yqyj  bad  for  the  other. 

For  spine  cases  you  have  to  make,  or  help  in  making",  plaster 
jackets,  and  in  this  connection  you  must  remember  how  deli- 
cate a  child's  skin  is,  how  easily  it  will  chafe,  so  that  you  will 
never  neglect  the  least  indication  g-iven  by  the  child  that  the 
jacket  is  causing  pain. 

When  the  later  stag-es  of  acute  spine  disease  come  on,  when 
there  are  abscesses  and  wasting,  then  is  the  risk  of  bed-sores 
of  a  most  severe  kind.  The  paralj'zed  lower  limbs  will  easil}'' 
ulcerate,  or  even  become  g'angrenous  over  every  projecting" 
point  of  backbone  or  hip;  and  in  such  cases  a  good  nurse's 
patience,  sense,  and  watchfulness  will  also  be  severely  tried. 
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THE  SURGICAL  TREATMENT  OF 
TYPHLrnS. 


SOME  POINTS  IN  THE   ANATOMY  OF  THE   C^CUM   AND 

APPENDIX. 

The  Ccecnm.-ThQ  CcTCiim  is  that  part  of  the  large  intestine 
which  hes  below  the  level  of  the  ileo-c£ecal  valve,  that  is  to 
say  below  the  point  of  entrance  of  the  ileum.  The  average 
breadth  of  the  adult  ca?cum  is  three  inches,  and  the  average 
length  two  and  a  quarter  inches.  The  shape  and  outline 
of  the  ctecura  are  liable  to  considerable  variations.  They  are 
of  anatomical  interest  and  permit  of  c^ca  being  classified 
under  four  types,  which,  however,  are  of  little  surgical  im- 
portance. , 

The  cajcum  is  always  entirely  covered  by  peritoneum,  and 
will  never  be  found  to  be  attached  by  areolar  tissue  to  the  iliac 

fasciae.  ^^  ■       ^     ^. 

As  I  have  ventured  to  point  out  in  my  Hunterian  lectures 
("  The  Anatomy  of   the  Intestinal  Canal  and   Peritoneum, 
London,  1885),  there  is  no  fold  of  peritoneum  which  represents 
the  "  meso-cajcum  "  of  the  older  anatomists. 

The  Position  of  the  Coecum.—T\\Q  Cc^cum  is  usually  found 
lying  upon  the  psoas  muscle,  and  so  placed  that  its  apex  or 
lowest    point  is  just  projecting  beyond   the  inner  border  of 

that  muscle.  ' 

In  such  a  case  the  c^cum  will  often  be  nowhere  in  relation 
with  the  iliacus  muscle,  or  only  its  upper  limits  will  be  m  con- 
tact with  the  structure. 

In  less  frequent  examples  the  ccecum  may,  however,  be 
found  to  be  in  relation  with  the  ihacus  only,  or  the  bulk  of  the 
caput  coli  may  lie  upon  that  muscle,  while  the  apex  rests  upon 
the  psoas. 
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In  the  great  jiiajority  of  instances  the  apex  of  the  crecum 
corresponds  with  a  point  a  little  to  the  inner  side  of  the  middle 
of  Poupart's  ligament. 

In  a  number  of  cases  the  csecum  is  entirely  clear  of  both 
psoas  and  iliacus  and  hangs  over  the  pelvic  brim,  or  is  lodged 
entirely  within  the  pelvic  cavity.  In  eighteen  instances  out 
of  one  hundred  bodies  examined  I  have  found  the  caecum 
wholly  in  the  pelvis,  lying  sometimes  directl}'  upon  the  pelvic 
floor,  or  placed  in  contact  with  the  upper  surface  of  the  blad- 
der or  uterus,  or  wedged  in  with  the  sigmoid  flexure  or  lying- 
actually  in  contact  with  the  left  wall  of  the  pelvic  basin. 

It  is  not  exceedingly  rare  to  find  that  some  part  of  the 
C£ecum  has  just  passed  to  the  left  of  the  median  plane  of  the 
body. 

The  position  of  the  caecum  in  these  unusual  situations  may 
serve  to  explain  some  mysterious  forms  of  localized  peritonitis 
and  some  cases  of  what  is  apparently  pelvic  peritonitis  occur- 
ring in  men. 

The  Relation  of  the  Ccecum  to  the  Peritoneum. — The  cte- 
cum,  as  already  stated,  is  always  entirely  invested  b}-  serous 
membrane  on  all  sides.  The  line  of  reflection  of  the  perito- 
neum, from  the  posterior  wall  of  the  csecum  on  to  the  posterior 
abdominal  parietes,  varies  somewhat.  When  an  ascending- 
meso-colon  exists,  this  reflection  will  coincide  with  the  origin  of 
such  meso-colon.  In  any  case  it  is  continuous  with  the  left  or 
under  layer  of  the  mesentery.  The  reflection  is  usuall}'  trans- 
verse, and  is  commonly  placed  between  a  line  on  a  level  with 
the  summit  of  the  iliac  crest,  and  another  on  a  level  with  the 
anterior  superior  iliac  spine.  It  is,  as  a  rule,  limited  to  the 
surface  of  the  psoas  muscle,  or  to  that  muscle  and  a  small 
portion  of  the  adjoining  part  of  the  iliacus.  In  a  few  instances 
I  have  found  the  reflection  to  coincide  with  the  latter  muscle 
only.  The  line  of  the  reflection  may,  in  a  smaller  series  of  cases, 
be  oblique.  In  such  instances  it  may  follow  the  inner  border 
of  the  psoas  muscle,  or  cross  the  surface  of  that  muscle,  or 
correspond  to  its  outer  margin. 

In  the  great  majority  of  bodies  the  reflection,  in  realitj-, 
takes  place  from  the  posterior  surface  of  the  ascending  colon 
and  not  from  the  caecum,  so  that  not  only  is  the  caecum  en- 
tirely covered  by  serous  membrane  behind,  as  well  as  on  all 
sides,  but  the  sani^  complete  covering  is  bestowed  upon  the 
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commencement  of  the  ascending*  colon.  The  averag'e  mea- 
surement in  a  vertical  line  along*  the  back  of  the  colon,  from 
the  tip  of  the  caecum  to  this  reflection,  is  four  inches. 

The  Mobility  of  the  Ccecum. — The  mobility  of  the  caecum 
is  often  considerable,  and  depends  in  the  main  upon  two 
conditions — either  upon  the  length  of  intestine  that  extends 
between  the  tip  of  the  ca?cum  and  the  reflection  of  the  peri- 
toneum above  alluded  to,  or  upon  the  presence  of  an  ascend- 
ing- meso-colon.  The  former  factor  is  of  greater  moment  than 
the  latter.  In  eleven  bodies  (out  of  one  hundred  examined) 
I  have  met  with  ca?ca  that  could  be  made  to  touch  the  under 
surface  of  the  liver,  and  any  part  of  the  left  side  of  the  pelvis. 
In  one  case  the  tip  of  the  C£ecum  could  be  made  to  touch  the 
xiphoid  cartilage,  and  in  several  instances  the  mobile  piece  of 
intestine  could  be  drawn  down  the  thig-h  to  the  level  of  the 
great  trochanter. 

Non-desce?it  of  the  Ocecum. — The  caecum  may  remain  un- 
descended throughout  the  whole  period  of  existence.  In  such 
a  case  the  caput  coli  will  usuall}^  be  found  immediately  under 
the  liver  and  just  to  the  right  of  the  gall  bladder.  It  will  be 
quite  horizontal,  will  continue  the  long  axis  of  the  transverse 
colon,  and  will  be  included  between  the  layers  of  the  trans- 
verse meso-colon.  The  appendix  in  such  instances  lies  along 
the  posterior  aspect  of  the  bowel.  It  will  be  obvious  that  if 
typhlitis  or  appendicitis  were  to  arise  in  parts  so  placed  a  con- 
siderable difficulty  in  diagnosis  would  arise.  I  am  not  aware 
that  any  such  case  has  been  placed  on  record. 

The  Ajjpendix. — The  average  length  of  the  vermiform  pro- 
cess is  four  inches,  the  extremes  being  one  inch  on  the  one  hand, 
and  six  inches  on  the  other.  The  width  of  the  process  is  liable  to 
very  little  fluctuation.  Appendices,  under  the  length  of  three 
inches,  may  appear  as  quite  straight  tubes.  In  the  great 
majority  of  instances,  however,  it  is  found  much  twisted  upon 
itself.  Its  spiral  form  depends  mainly  upon  the  shortness  of  its 
mesenter}'.  When  the  tube  is  untwisted — a  measure  which  will 
usually  involve  some  division  of  the  mesentery — it  most  com- 
monly forms  a  fairly  regular  curve,  with  the  concavity  toward 
the  caecum.  This  curve  will  carry  the  appendix  behind  the 
ca?cum,  and  it  will  be  usually  found  to  continue  the  direction 
of  the  curve  formed  by  the  anterior  muscular  band. 

The  process  is  not  infrequently  found  bent   sliarply  upon 
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itself  at  its  extremity,  so  as  to  form  a  species  of  hook.  Tliis  is 
a  condition  which  appears  to  favor  the  obUteration  of  the  lumen 
of  the  tube  at  the  bend  and  to  encourage  the  accumulation  of 
mucus  in  the  part  be3'ond. 

In  the  adult  body  the  appendix  will  usually"  be  found  to 
lie  behind  the  end  of  the  ileum  and  its  mesentery,  and  1>o  point 
in  the  direction  of  the  spleen.  In  the  foetus  it  is  commonl}^ 
curled  up  at  the  posterior  and  inferior  aspect  of  the  caecum. 

Another  position  which  is  not  infrequent  in  the  adult  is  a. 
vertical  position  behind  the  ceecum. 

The  appendix  may  occupy  the  pelvis  and  may  be  found  in 
contact  with  the  sigmoid  flexure,  rectum,  uterus,  or  bladder. 

The  mesentery'  of  the  appendix  is  formed  b3'  a  fold  of 
peritoneum,  which  comes  off  from  the  left  or  under  laj-er  of 
the  mesentery  of  the  end  of  the  ileum.  Its  origin  from  this 
layer  is  along  a  straight  line,  Avhich  is  situated  at  a  short  dis- 
tance from  the  intestine,  and  which  is  not  quite  parallel  with 
the  margin  of  the  bowel.  If  the  appendix  be  pulled  away  from 
the  caBcum  so  that  its  mesentery  is  fully  displayed,  it  will  ap- 
pear to  come  off  at  right  angles  from  the  enteric  mesentery. 

At  one  extremity  this  little  fold  runs  right  up  to  the  ileo- 
caecal  junction,  while  at  th(.'  other  end  it  forms  a  free  and  con- 
cave margin.  In  its  general  outline  it  is  triangular.  In  the 
foetus  it  may  extend  to  the  tip  of  the  appendix,  but  in  the  adult 
it  often  onlj''  reaches  to  the  centre  of  the  tube  or  to  the  junc- 
tion of  its  middle  with  its  distal  third.  It  is  too  short  for  the 
process,  and  this  disproportion  between  the  process  and  its 
serous  fold  accounts  for  the  twisted  condition  of  the  former. 
In  the  free  margin  of  this  little  mesentery  there  runs  a  branch 
of  the  ileo-colic  artery". 

The  mesentery  is  liable  to  extreme  variations,  the  most 
usual  of  which  depend  upon  the  shortening  of  the  fold  in  all 
directions. 

There  are  various  peritoneal  fossce  about  the  CfFcum  and 
especially  m  the  vicinitj'  of  the  ileo-caecal  junction,  but  \A\ey 
are  devoid  of  immediate  surgical  interest. 

The  appendix  represents  the  terminal  part  of  a  long,  curved, 
and  conical  shaped  caecum.  Such  a  cajcum  can  be  seen  in 
many  apes.  It  is  evident  that  it  is  the  shrunken,  mis-shaped 
and  wasted  extremity  of  what  was  once  a  crecum  of  consider- 
able length  and  that  it  is  disappearing  from  the  mammalian 
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series.  The  appendix  is  useless  and  fimctionless,  and  its  an- 
atomical elimination  is  aided  by  pathological  processes.  It  is 
quite  common  to  find  in  post-mortem  subjects  that  the  vermi- 
form process  is  wanting-.  Traces  of  it  are  indicated,  and  such 
relics  as  exist  are  buried  in  a  mass  of  inflammatory^  adhesions. 
The  appendag-e  has  in  such  instances  been  obliterated  by  a 
morbid  process. 

The  vermiform  process  is  obsolete  and  out  of  date,  and  it  is 
safe  to  predict  that  in  the  intestine  of  the  man  of  the  future 
there  will  be  no  such  structure  found  hang-ing-  from  the  ca3cum. 

From  a  point  of  view  of  the  survival  of  the  fittest  it  is 
clear  that,  other  thing's  being-  equal,  the  individual  without  an 
appendix  has  an  advantag-e  over  the  individual  with  one. 

The  process  exhibits  g-reat  variety  in  its  leng-th  and  dispo- 
sition, and  is  the  least  constant  part  of  the  alimentary  canal. 
It  is  a  source  of  dang-er  and  a  not  infrequent  cause  of  death. 

The  man  who  has  lost  his  appendix  from  typhlitis  can 
hardly  expect  to  transmit  his  dearly-boug-ht  defect  to  his  off- 
spring-, but  he  may  reg-ard  himself  as  one  in  whom  the  pro- 
cess of  evolution  is  manifest  and  derive  what  consolation  he 
can  from  the  contemplation  of  that  fact. 

Typhlitis. 

General  Characteristics.— The  term  typhlitis  is  conveniently 
applied  to  a  form  of  localized  peritonitis  occurring-  in  the  caBcal 
reg-ion.  In  its  general  features  and  potentialities  this  variety 
of  localized  peritonitis  differs  in  no  essential  from  other  like- 
named  conditions  within  the  abdomen.  The  inflammation  may 
spread  to  the  g-eneral  surface  of  the  peritoneum.  It  may  lead 
to  suppuration,  or  it  may  not.  If  the  peritonitis  remain  simple 
in  character  it  may  leave  scarcely  a  trace  of  its  existence,  or 
it  may,  on  the  other  hand,  produce  adhesions  of  almost  any 
g-rade.  If  it  result  in  suppuration  the  pus  will,  with  few  excep- 
tions, be  encysted,  and  the  resulting-  abscess  may  either  burst 
throug-h  the  skin  or  open  into  the  abdominal  cavity  or  find 
its  way  into  some  neighboring-  hollow  viscus  or  into  the  con- 
nective tissue  of  the  vicinit,^'. 

In  all  its  chief  phenomena  this  form  of  peritonitis  is  iden- 
tical with  that  known  as  pelvic  peritonitis,  or  Avith  the  perito- 
neal inflammation  which  may  follow  upon  abscess  of  the  liver. 
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or  a  slowly  perforating-  tubercular  ulcer  of  the  bowel.  It  dif- 
fers from  these  and  from  other  varieties  of  localized  peritonitis 
in  site,  in  anatomical  surroundings,  and  possibly'  in  the  mat- 
ter of  causation.  These  latter  features,  and  these  alone,  give 
to  the  trouble  any  distinctive  peculiarities  which  it  may  pos- 
sess. They  serve  also  to  m.odify  a  treatment  which,  in  its 
primary'  motives,  is  the  treatment  simply  of  localized  peritoni- 
tis. 

It  is  unfortunate  that  the  term  typhlitis  directs  conspicuous 
attention  to  the  caecum,  and  still  more  unfortunate  that  the 
appreciation  of  this  variety  of  peritonitis  should  have  been 
encumbered  \i\  mere  terms  and  obscured  b^'  classifications. 

It  was  at  one  time  customary'  to  divide  inflammations 
about  the  ctecum  into  three  or  four  classes:  (a)  inflammation 
of  the  cEecum  itself  (typhlitis);  (6)  inflammation  of  the  peri- 
toneum about  that  bowel  (perit^-phlitis) ;  (c)  inflammation  of 
the  connective  tissue  supposed  to  partly  surround  the  caecum 
parat3-phlitis);and  (c7)  inflammation  of  the  appendix  (appen- 
dicitis). This  classification  has  long"  since  been  shown  to  be 
unsound. 

Without  entering  at  length  into  the  pathology  of  the  affec- 
tion, the  following  points  may  be  briefl}'  stated : 

1.  There  is  no  evidence  to  show  that  primarj-  inflammation 
of  the  walls  of  the  caecum,  independent  of  catarrh  or  ulceration 
of  the  mucous  membrane,  exists. 

2.  Inasmuch  as  both  the  caecum  and  the  appendix  are  en- 
tirely* covered  by  serous  membrane,  a  perforation  in  either  of 
these  organs  cannot  lead  to  suppuration  of  the  connective 
tissue  of  the  iliac  fossa.  Primary  inflammation  of  this  connec- 
tive tissue  may  safely  be  said  to  be  unknown. 

3.  Catarrh  of  the  caecum  occurs  in  connection  with  a  more 
general  colitis,  but  the  symptoms  produced  are  those  of  colitis, 
and  not  of  typhlitis.  Catarrh  of  the  caecum,  even  when  of  an 
acute  kind,  does  not  appear  to  produce  the  s^^mptoms  of 
typhlitis. 

4.  Ulceration  of  the  ca?cum  is  common.  The  most  usual 
form  of  ulcer  is  that  known  as  the  stercoral,  and  is  due  to  the 
impaction  of  faeces  in  the  part.  Hard  masses  of  faecal  matter 
collect  in  the  ca?cum,  and  partly  \)y  pressure,  parth'  b3'  the 
chemical  and  mechanical  irritation  they  induce,  lead  to  an 
ulcerative   catarrh.      The   subjects   of  simple  typhlitis   very 
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commonly  g-ive  a  histoiy  of  long-abiding-  dyspepsia  and  con- 
stipation, and  their  cteca  become  receptacles  lor  masses  of  de- 
composing and  imperfectly-digested  food.  A  foreign  body  ac- 
cidently  swallowed  may,  in  like  manner,  induce  an  ulcer,  the 
characters  of  which  are  purely  local. 

Other  forms  of  ulceration  are  associated  with  tubercu- 
losis, with  dj'sentery,  and  typhoid  fever,  with  the  impaction 
of  foreign  bodies,  and  possibly  with  s^^philis.  (Cancer  of  the 
bowel  is  not  considered.)  An  ulcer  of  the  caecum,  so  long*  as 
it  remains  limited  to  the  mucous  membrane,  may  cause  no 
symptoms,  and  will,  in  any  case,  not  produce  the  symptoms  of 
typhlitis.  When  such  an  ulcer  has  spread  to  the  outer  wails 
of  the  caput  coli  a  peritonitis  ensues,  and  the  typical 
phenomena  of  typhlitis  of  some  grade  are  usually  pro- 
duced. Any  ulcer  of  the  caecum  may  lead  to  perforation.  In 
connection  with  the  stercoral  ulcer  the  perforation  appears 
late,  and  follows  upon  the  symptoms  of  prolonged  feecal  ob- 
struction. A  large  number  of  cases  of  fatal  fcecal  accumu- 
lation terminate  by  perforation  or  rupture  of  the  Ccecum, 
but  in  such  instances  the  preceding  symptoms  have  not  been 
those  of  typhlitis. 

5.  Perforation  of  the  caecum  as  (what  may  be  termed)  a 
primary  condition  is  very  rare.  Fitz  in  his  elaborate  mono- 
graph (dealing-  with  257  cases  of  perforative  appendicitis  and 
209  cases  of  typhlitis — so  called)  could  only  find  three  exam- 
ples, one  from  the  impaction  of  a  pin,  another  from  impaction  of 
a  fish  bone,  and  a  third  from  some  ''  strangulation  "  of  the 
bowel.  I  have  known  perforation  of  the  caecum  to  occur  as  a 
primary  condition,  preceded  by  few  abdominal  symptoms,  in  a 
case  of  tubercular  ulcer  of  the  colon  in  a  subject  of  phthisis. 
When  a  typhlitic  abscess  is  evacuated  it  is  not  uncommon  to 
find  that  the  abscess  communicates  through  a  ragged  aper- 
ture with  the  cavity  of  the  caecum.  In  nearly  every  instance 
of  this  there  is  evidence  to  show  that  the  abscess  had  com- 
menced outside  the  caecum  (in  the  appendix),  and  had 
made  its  way  into  the  caput  coli,  just  as  it  might  have  burst 
into  the  bladder  or  ileum,  or  have  entered  the  connective 
ti.ssue  behind  the  ascending  colon. 

6.  Abscesses  resulting  from  mischief  in  the  caecum  or  ap- 
pendix are  primarilv  intra-peritoneal,  and  are  encysted  forms 
of   suppurative    peritonitis.     Inasmuch    as  the    ctecum    and 
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vermiform  process  are  normallj^  entirely  surrounded  by  serous 
membrane,  any  inflammation  extending  from  them  must  first 
implicate  the  peritoneum.  The  pus  resulting-  from  the  encysted 
suppurative  peritonitis  (the  intra-peritoneal  abscess)  may 
burst  into  the  abdominal  cavity,  or  make  its  way  through  the 
skin  or  into  the  connective  tissue  of  the  vicinity,  or  effect  an 
escape  through  any  adjacent  hollow  viscus  such  as  the  rec- 
tum or  bladder. 

7.  The  milder  varieties  of  typhlitis  are  usually  due  to  a 
peritonitis  over  the  coscum  which  has  been  set  up  by  the 
spreading  in  depth  of  a  stercoral  ulcer.  The  severer  forms,  and 
notably  those  which  induce  suppuration,  usualh'  depend  upon 
troubles  in  the  appendix  such  as  may  be  due  to  a  foreign  body 
or  a  ffecal  concretion,  to  the  twisting  or  strangulation  of  the 
process,  and  the  like. 

The  records  of  the  London  Hospital  during  the  last  few 
years  show  twent^^-five  fatal  cases  of  "  t^-phlitis,"  in  ever}'  one 
of  which  the  appendix  was  found  to  be  involved.  During  the 
same  period  over  thirtj^-flve  cases  of  t^-phlitis  were  admitted 
in  which  complete  recovery  followed  without  suppuration,  and 
with  no  other  than  medical  treatment.  Fitz,  as  the  result  of 
his  investigations,  remarks,  "  In  most  fatal  cases  of  typhlitis 
the  caecum  is  intact,  while  the  appendix  is  ulcerated  and  per- 
forated." On  the  other  hand,  I  have  been  able  to  show  that 
typhlitis  of  quite  a  mild  grade  maj'  follow  troubles  in  the  ap- 
pendix, and  may  end  in  speedj^  resolution,  and  that  severe 
forms  of  typhlitis  may  be  due  to  mischief  in  the  vermiform 
process  without  anj^  suppuration  following.  In  one  case 
under  my  care  the  patient  had  had  fourteen  attacks  of  tj-phlitis ; 
■surgical  exploration  showed  that  the  appendix  was  the  cause 
of  the  trouble,  but  not  one  drop  of  puss  had  been  formed.  (See 
loelow.) 

8.  With  regard  to  the  specific  troubles  in  the  appendix 
which  cause  typhlitis  the  cases  collected  by  Fitz,  Bull,  and 
others  show  that  a  fa?cal  concretion  may  be  expected  to  exist 
in  nearly  one-half  of  the  cases,  and  a  foreign  body  in  nearly 
one-eighth.  The  latter  include  seeds,  grape  stones,  cherry 
stones,  bristles,  pins,  shot,  small  gall  stones,  and  the  like.  The 
appendix  in  these  instances  is  found  to  be  perforated,  or  in  a 
state  of  sloughing  or  gangrene.  The  process  may  be  found 
perforated,  and  yet  no  foreign  body  be  detected.     It  may  be- 
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come  g-angrenous  from  being-  twisted  upon  itself,  or  ma^'  be 
found  to  be  enormously  distended  with  mucus  from  obliteration 
of  its  lumen,  or  to  be  the  seat  of  acute  ulceration.  It  may  be 
adherent  to  the  caecum,  to  the  ileum,  the  rectum,  the  bladder, 
the  ureter,  the  mesentery-,  or  to  the  peritoneum  of  the  pelvis 
or  abdominal  wall.  The  resulting  abscess  may  burst  through 
the  anterior  abdominal  parietes  or  make '  its  way  into  the 
pelvis  or  thigh,  or  open  into  any  neighboring  viscus.  It  has 
extended  along  the  connective  tissue  behind  the  ascending 
colon,  and  has  reached  the  liver,  and  even  perforated  the 
diaphi'agm.  It  has  entered  the  hip-joint,  and  has  laid  bare 
the  ilium.  As  regards  the  usual  tendency  of  the  abscess,  an 
analysis  of  sixty-seven  cases  collected  by  Bull  shows  the  fol- 
lowing :  In  twenty-eight  instances  the  abscess  burst  through 
the  anterior  abdominal  parietes,  in  fifteen  it  entered  the  caBCum, 
in  eight  the  general  peritoneal  cavit3';  in  two  instances  each  it 
made  its  way  respectively  into  the  thorax,  the  rectum,  and  the 
bladder. 

By  an  examination  of  the  fatal  cases  Fitz  shows  that  no 
less  that  68  per  cent  die  during  the  first  eight  days,  and  that 
two-thirds  of  these  die  between  the  fourth  and  eighth  days 
inclusive.  This  analysis  refers  to  cases  of  suppuration  follow- 
ing trouble  in  the  appendix. 

Inflammation  of  the  appendix  tends  to  lead  to  the  oblitera- 
tion of  this  process.  I  have  found  the  appendix  reduced  to  a 
mere  fibrous  cord  which  was  imbedded  in  a  mass  of  tough 
adhesions.  In  such  an  instance  the  process  had  been  prac- 
tically destroyed  and  had  been  rendered  mcapable  of  producing 
fresh  trouble.  In  other  instances  an  abscess  has  formed,  a  con- 
cretion or  a  foreign  body  has  been  discharged,  and  the  abscess 
has  healed,  leaving  the  appendix  obliterated  and  in  a  condition 
incapable  of  producing  further  harm.  Or  again  the  symptoms 
of  tj'phlitis  may  depend  upon  the  distention  of  a  distorted 
appendix  by  retained  mucus.  The  immensely  dilated  process 
may  then  become  ruptured  and  a  violent  outburst  of  local 
peritonitis  follow.  If  the  patient  survive  it  is  possible  that  the 
appendix  may  never  again  cause  trouble,  the  greater  portion 
of  it  havmg  been  destroyed  by  the  violent  inflammation  which 
has  raged  around  it. 

Unfortunately  it  is  not  always  possible  to  anticipate  a 
spontaneous  cure  by    this  method.     The   patient  may  die  in 
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the  first  attack  or  he  may  have  repeated  outbursts  of  inflam- 
mation  and  succumb  to  such  an  one  many  months  after  the 
trouble  beg-an.  Reliance  cannot  be  placed  upon  this  method 
of  cure,  as  the  hig-h  mortality  attending  appendicitis  onl}^  too 
em  phatically  demonstrates. 

It  is  important,  however,  to  bear  in  mind  that  tliere  is  in 
appendicitis  an  element  which  ma^^  lead  to  cure,  an  element 
which  depends  upon  very  uncertain  factors,  and  which,  from  a 
thereapeutic  point  of  view,  must  fig-ure  rather  as  a  chance  oc- 
currence or  a  feature  of  fortune. 

General  Clinical  Phenomena. — The  g-eneral  clinical  phe- 
nomena of  typhlitis  are  clearly  enough  drawn.  At  the  outset, 
however,  of  a  consideration  of  the  clinical  features  of  the 
trouble  a  discrepancy  appears  as  to  the  g-ravit^^to  be  attached 
to  the  disease  considered  as  a  whole.  On  the  one  hand,  the 
utterances  of  certain  surgical  writers  leave  the  impression 
that  the  disorder  is  of  the  very  gravest  character,  that  it  is 
attended  by  a  high  mortality,  and  that  the  prospects  of  re- 
covery lie  mainly  within  the  possibilities  of  a  surgical  oper- 
ation. On  the  other  hand,  there  are  physicians  who  would 
lead  us  to  suppose  that  tj'phlitis  is  an  affection  of  no  great 
gravity,  and  that  it  can  be  successfull3^  dealt  with  by  medical 
measures  alone.  In  the  discussion  which  followed  the  reading 
of  my  paper  on  the  treatment  of  relapsing  typhlitis  before 
the  Royal  Medical  and  Chirurgical  Society  in  1887  a  physician 
of  great  experience — Dr.  Hare — stated  that  "  he  had  met  with 
a  good  man}''  cases  of  typhlitis,  but  he  ventured  to  say  that 
none  had  gone  to  a  point  requiring  surgical  interference." 
Both  positions  are  tenable,  or,  in  other  words,  tj^phlitis  is  met 
with  under  very  varying  degrees  of  severity. 

For  the  purpose  of  discussing  the  treatment  of  the  disease, 
t^^phlitis  ma}'  be  divided  into  three  classes: 

1.  The  mild  form  of  the  trouble.  This,  as  hospital  records 
show,  is  the  commoner  variety  of  typhlitis;  is  a  form  which 
usually  ends  in  resolution,  and  is  amenable  to  simple  medical 
measures.  It  would  appear  to  be  usually  that  variety  which 
depends  upon  fa?cal  accumulation  in  the  cificum,  or,  at 
least,  upon  the  lodgment  of  some  irritating  matter  in  that 
bowel.  Stercoral  ulcers  result,  lead  in  due  course  to  some 
peritonitis  in  the  serous  membrane  about  the  caput  coli,  and 
the  phenomena  of  typhlitis  are  present. 
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Comparing'  this  form  with  tlie  severer  variety  next  to  be 
described  the  foliowing  points  ma3'  be  enunciated : 

Tlie  trouble  is  more  common  in  males  than  in  females, 
although  the  proportion  is  not  so  marked  as  in  the  severer 
variety.  The  patients  are  mostly  young-  adults.  Thirty-six 
percent  are  under  20;  21  percent  are  over  40.  In  perforating- 
appendicitis  50  per  cent  are  under  20  and  only  9  per  cent  over 
40  years  (Fitz). 

The  patients  are  usually  the  subjects  of  constipation  and 
have  passed  scybala;  or  they  ma}'  be  suffering  from  diarrhoea 
induced  by  the  presence  of  scybala  (co^litis).  They  suffer  very 
commonly  from  chronic  dyspepsia  or  from  intestinal  indiges- 
tion. They  are  apt  to  be  frequently  troubled  with  abdominal 
symptoms  of  various  kinds  and  the  typhlitis  may  follow  some 
indiscretion  in  diet.  The  pain  appears  suddenly,  but  is  on  the 
whole  less  severe  than  in  the  g-raver  form.  There  is  seldom 
any  rigor,  the  fever  is  not  so  high,  the  vomiting-  not  so  marked, 
and  the  pain  is  less  apt  to  radiate  to  distant  parts,  for  exam- 
ple to  the  thigh  or  testis.  The  tenderness  is  perhaps  less 
pronounced;  the  tumor  appears  earlier — possibly  from  the 
first — it  is  comparatively  large,  is  apt  to  be  doughy,  and  to 
feel  less  fixed;  it  cannot  so  readily  be  made  out  through  the 
rectum.  Bladder  troubles  are  usually  absent.  The  inflam- 
matory symptoms  g-radually  subside,  and  the  attack  passes 
off — so  far  as  its  acute  symptoms  are  concerned — in  from 
three  to  seven  days.  A  careful  digital  examination  per  rectum 
and  careful  palpation  of  the  iliac  fossa  do  not  reveal  any 
swelling  that  resembles  a  swollen  appendix,  and  after  the  at- 
tack is  well  over,  the  complete  clearing- up  of  the  induration  is 
usually  striking. 

It  is  impossible  to  be  emphatic  in  these  distinctions,  nor 
can  it  be  urged  that  some  of  the  severest  forms  of  suppurative 
typhlitis  do  not  occasionally  commence  with  quite  mild  symp- 
toms. The  continued  absence  of  the  local  signs  of  suppura- 
tion as  time  advances  "is  a  noteworthy  point,  however,  to  which 
considerable  importance  must  attach. 

This  form  of  typhlitis  yields  readily'  to  medical  treatment, 
and  is  the  form  which  physicians  have  in  mind  when  opposing 
surgical  interference  in  this  disease.  With  this  milder  form 
of  typhlitis  must  be  included  also  a  large  number  of  cases  in 
Avhich  the  mischief  is  probabl}^  in  the  appendix,  and  in  which 
XI— 34 
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the  symptoms  are  not  severe  and  end  in  resolution.  In  some 
of  such  cases  it  is  possible  that  the  appendix  becomes  practi- 
cally obliterated.  I  have  frequently  found  in  the  post-mortem 
room  a  shrunken  appendix,  buried  among-  adhesions,  in  pa- 
tients who  have  had  no  severe  attack  of  abdominal  trouble 
during-  life. 

2.  The  severer  form  of  typhlitis  leads  to  suppuration,  and 
nearl}'-  always  depends  upon  some  trouble  commencing-  in  the 
appendix.  The  sex  and  the  age  of  those  who  are  most  usually 
the  subjects  of  this  malady  have  been  alluded  to. 

The  symptoms,  generally  speaking,  are  more  severe  and 
progress  more  rapidly.  There  is  often  an  initial  chill  or  rigor. 
The  condition  cannot  usually  be  associated  with  any  preceding- 
constipation  or  digestive  disturbance.  As  a  matter  of  fact, 
the  state  of  constipation  does  not  favor  the  lodgment  of  foreign 
bodies  in  diverticula  of  the  bowel.  There  is  in  not  a  few  of 
the  cases  a  history  of  cold,  or  possibl^^  of  injur3^  The  pain  is 
sev^ere,  the  vomiting  marked,  the  tenderness  and  other  signs 
of  peritonitis  pronounced.  The  fever  is  usually  high.  The 
tumor  is  slower  to  appear;  can  often  be  made  out  through 
the  rectum,  and,  when  felt,  is  demonstrated  to  be  fixed.  Not 
infrequently  the  mass  can  be  identified  as  the  appendix  and 
feels  to  the  touch  as  an  elongated  hard  swelling  about  the 
size  of  an  adult  thumb.  The  pain  is  apt  to  radiate,  to  spread 
to  the  testis,  thigh,  or  perineum,  and  to  be  associated  with 
tenesmus  and  disturbances  of  micturition.  Pain  on  moving 
the  right  thigh  is  often  marked.  The  local  swelling  or  the 
area  of  dulness  take  on  the  phenomena  attending-  suppuration, 
and,  at  a  varying  period  from  the  commencement  of  the  trou- 
ble, evidences  of  pus  are  distinctly  present.  The  symptoms 
just  detailed  are  subject,  of  necessity,  to  great  variation. 

The  very  first  manifestations  of  disease  may  be  those  of 
perforation,  and  the  patient  may  be  in  a  dying  condition  in 
forty- eight  hours,  or  even  less.  On  the  other  hand,  the  symp- 
toms may  be  latent  or  unaccountably  delayed.  Buck  reports 
that  a  sailor  was  at  work  rolling-  barrels  of  flour  till  the  day 
of  his  admission  to  the  hospital.  He  then  had  a  prominent 
fluctuating  iliac  tumor,  extending  along  the  outer  half  of 
Poupart's  ligament.  Another  sailor  left  Portland  (U.  S.  A.) 
for  New  York,  and  arrived  five  days  later.  In  the  mean  time 
he  purged   himself,  in  consequence  of  right  iliac  pain.     Al- 
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thoug"li  svifTering"  he  kept  at  work  during  the  following-  week. 
He  then  left  for  Boston,  wiiere  he  arrived  on  the  thirteenth 
day  after  the  beginning-  of  the  pain.  S^'mptonis  of  general 
peritonitis  were  evident,  and  he  died  the  next  da}-.  A  gan- 
grenous appendix  was  found  lying  in  the  cavity  of  an  iliac 
abscess  (Fitz). 

It  is  in  this  form  of  t^-phlitis  that  a  prompt  and  definite 
surgical  treatment  is  distinctly  indicated. 

3.  Under  the  last  variety  are  included  the  cases  of  relaps- 
ing typhlitis.  This  usually  depends  upon  some  trouble  in  the 
appendix,  which  falls  short  of  producing  suppuration.  If  an 
abscess  has  formed  and  the  patient  has  recovered,  he  is  not 
likeh^  to  have  other  attacks.  With  the  evacuation  of  the 
abscess,  the  cause  of  the  trouble  has  been  probably  removed; 
the  f£ecal  concretion  or  the  foreign  body  has  been  discharged, 
or  the  offending  appendix  has  been  destroyed  b^'-  gangrene. 

The  simple  form  of  typhlitis  (the  stercoral  form),  dealt 
with  in  the  first  of  these  three  divisions,  is  apt  to  relapse  if 
the  conditions  which  originally  produced  it  are  themselves 
reproduced.  The  trouble,  however,  retains  its  primary  char- 
acter, and  the  repetitions  are  few,  and  possibly  limited  to  one 
occasion. 

When  some  little  time  has  elapsed  after  an  attack  an  ex- 
amination of  the  ceecal  region  reveals  nothing.  The  patient 
remains  well  so  long  as  he  is  very  careful  in  his  diet  and  gen- 
eral management  of  himself.  Some  twunge  of  pain  in  the 
right  iliac  fossa,  due  possibly  to  some  adhesions,  may  now  and 
then  remind  him  of  his  trouble,  but  the  complete  manner  in 
which  all  traces  of  the  typhlitic  swelling  are  removed  is  very 
striking. 

In  the  relapsing  typhlitis  due  to  appendix  troubles,  the 
attacks  return  with  vigor.  They  may  be,  and  usually  are, 
quite  independent  of  constipation,  and  burst  out  even  while 
every  care  is  being  taken  of  the  patient's  health.  They  are 
apt  to  increase  in  severity,  and  to  leave  the  patient  weaker 
after  each  repetition.  The  pathological  condition  which  usually 
underlies  this  form  is  as  follows: 

The  trouble  is  due  to  a  retention  of  mucus  within  the  ver- 
miform process.  The  appendix  is  found  twisted  or  bent  upon 
itself,  or  held  down  at  an  angle  by  adhesions,  or  its  lumen  has 
been  nearl}'  occluded  by  cicatrization  after  ulcer.     The  end  of 
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the  process  is  found  to  be  enormousl^^  distended  with  mucus, 
and  often  to  be  singularly  hard.  In  one  case  in  which  I  ex- 
posed such  an  appendix  by  operation,  I  found  its  extremity'  so 
larg-e,  so  hard,  and  so  rounded  that  it  appeared  as  if  it  con- 
tained a  concretion.  The  tube  was  bent  upon  itself,  and,  on 
setting  it  free,  the  mucus  escaped  and  the  resemblance  to  a 
concretion  vanished. 

There  is  no  stone  nor  foreign  body  in  tliese  cases.  The 
distended  appendix  sets  up  a  certain  amount  of  peritonitis,  in 
time  it  relieves  itself,  and  the  patient  enters  a  quiescent  period, 
which  may  or  may  not  precede  another  attack.  In  other  and 
less  frequent  examples  a  foreign  bod^^  has  been  found  which 
had  induced  two  or  possibly  more  attacks  before  it  caused 
suppuration. 

In  one  case  already  alluded  to,  the  patient,  a  gentleman 
aged  nineteen,  under  the  care  of  Dr.  Phillips,  of  Tickhill,  had 
fourteen  attacks  of  typhlitis  between  November,  1887,  and 
March,  1889.  The  appendix,  when  exposed  duiing  a  quiescent 
period,  was  found  to  be  bent  upon  itself  and  distorted,  and 
held  down  by  a  complex  mass  of  tough  adhesions.  The  ca?cum 
was  sound,  and  no  evidence  of  suppuration  existed. 

The  Treatment  of  Typhlitis. — The  attacks  of  relapsing 
typhlitis,  due  to  trouble  in  the  appendix,  may  lessen  in 
severity,  and  the  disease  tend  to  undergo  spontaneous  cure 
in  the  manner  already  described. 

AVhen  the  attack  has  entirely  subsided  it  is  frequently 
possible  to  make  out  the  enlarged  appendix,  or  the  surgeon, 
on  careful  examination,  can  satisfy  himself  that  the  iliac  fossa 
is  not  clear,  but  that  it  is  still  occupied  by  some  induration. 

In  some  of  these  cases  I  have  been  able  to  make  out  an  en- 
larged vermiform  process  when  many  weeks  have  elapsed 
after  an  attack,  and  when  the  patient  considers  himself  to  be 
well.  It  is  the  persistence  of  local  signs  in  the  caecal  region 
that  forms  so  important  a  factor  in  deciding  as  to  the  prob- 
ability of  a  recurrent  attack.  In  all  cases  of  typhlitis  a  care- 
ful exmination,  per  rectum,  is  most  important.  In  the  fe- 
male this  may  be  supx^lemented  by  an  examination  per  va- 
ginam.  By  such  examination  the  cjecal  region  may  often  be 
reached  and  an  enlarged  vermiform  process  detected.  In 
children  and  young  and  very  thin  subjects  a  digital  examin- 
ation,  per  rectum,  often  affords  most  valuable   information. 
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In  a  child  the  iliac  fossa  can  be  well  explored  through  the  rec- 
tum. 

It  may  be  considered  that  the  clinical  and  pathological 
position  of  typhlitis  has  been  reviewed  at  a  length  not  justified 
by  the  title  of  this  paper;  but  it  may  also  be  evident  that  no 
sure  line  of  treatment  can  be  laid  down  independent  of  such  a 

view. 

1.  Cases  that  may  be  considered  to  belong  to  the  first  de- 
scribed variety  of  typhlitis,  the  mildest  form,  do  well  enough 
under  the  recognized  medical  treatment.  The  patient  is  kept 
absolutely  at  rest,  opium  is  cautiously  administered,  the  least 
possible  amount  of  fluid  food  is  given,  leeches  are  applied  to 
the  skin  over  the  right  iliac  region,  or  some  rubefacient 
fomentation  is  made  to  cover  the  abdomen.  At  an  early 
period  the  colon  is  evacuated  by  enemata,  and  for  a  consider- 
able time  the  diet  is  restricted  to  the  simplest  and  most 
easily  digested  aliments.  This  form  of  typhlitis  constitutes 
the  commonest  variety  of  the  disease,  and  in  dealing  with 
the  surgical  treatment  of  this  trouble  the  fact  must  never  be- 
lost  sight  of  that  the  majority  of  cases  of  typhlitis  get 
well  without  surgical  interference  of  any  kind. 

2.  In  the  treatment  of  that  variety  of  typhlitis  in  which 
suppuration  is  expected  to  occur  or  to  have  occurred,  surgical 
measures  stand  pre-eminent,  and  in  their  application  a  care- 
ful judgment  must  be  exercised.  It  is  to  be  assumed  that  in 
every  instance  rest  will  be  insisted  upon,  opium  given,  the  colon 
cleared  by  an  enema,  and  the  diet  reduced  to  starvation  limits. 
Opium  should  be  given  in  the  smallest  efficient  doses.  If  reck- 
lessly administered  it  is  apt  to  mask  the  symptoms  to  an 
undesirable  degree. 

It  may  be  anticipated  that  an  incision  will  have  to  be  made 
to  meet  the  simple  surgical  principle,  uhi  pus,  ihi  evacua,  and 
in  connection  with  this  incision  three  points  have  to  be  con- 
sidered: a,  the  time  at  which  the  incision  should  be  made;  h, 
the  preUminary  use  of  the  exploring  needle;  and  c,  the  site 
of  the  incision. 

a.  The  Time  at  which  ihe  Incision  should  he  Made.— In 
connection  with  the  first  point,  it  may  be  said  that  the  use  of 
the  knife  will  very  rarely  be  called  for  before  the  fifth  day. 
Indeed,  I  would  venture  to  think  that  surgical  interference 
before  the  fifth  day  should  not  be  undertaken  except  in  the 
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presence  of  very  emphatic  s^^mptoms.  The  great  majority  of 
the  operations  for  typhlitis  are  performed  after  the  first  weelv. 

The  treatment  of  this  disease  b^'  rational  and  precise 
surgical  methods  is  a  matter  of  recent  years.  The  older 
method  of  practically  leaving  the  malady  to  itself,  and  of  not 
opening-  the  abscess  until  it  was  about  to  burst  through  the 
skin,  may  excuse  the  excessive  enthusiasm  of  some  modern 
surgeons  who  have  gone  to  the  other  extreme  and  advise  the 
use  of  the  knife  without  compromise  and  without  dela.y. 
One  writer  on  this  subject  (  "Jour.  Amer.  Med.  Assoc,"  June, 
1888,  p.  713)  compares  the  delay  in  operating-  in  t^-phlitis  to  a 
like  delay  in  dealing  with  strangulated  hernia.  That  the 
author  does  not  recognize  the  incongruity^  of  his  comparison 
is  shown  by  the  following-  heroic  advice:  "After  persever- 
ing- for  forty-eight  hours  Avith  this  treatment "  (an  original 
treatment  by  means  of  opiuui,  saline  purgatives,  and  massage 
under  ether),  "if  relief  is  not  obtained, I  would  at  once  resort 
to  laparotomy." 

Many  surgeons  of  eminence,  however,  and  notabh'  among 
them  Dr.  W.  T.  Bull,  of  New  York,  whose  admirable  work  in 
abdominal  surgery  cannot  be  too  liberally  recognized,  are  in 
favor  of  early  interference.  Dr.  Bull's  earliest  operation  was 
performed  thirty'  hours  after  the  first  s^^mptom.  It  is  urged 
in  favor  of  early  incision  that  a  large  number  of  recorded  cases 
afford  examples  of  an  operation  performed  too  late  or  of  a 
fatal  issue  which  could  have  been  averted  b^-  operation.  Such 
cases  exist,  without  doubt.  They  afford  an  argument  in  sup- 
port of  earlier  interference,  but  do  not  necessarih'  impl}"  that 
the  opening  of  the  abdomen  within  the  first  forty -eight  or 
seventy-two  hours  should  be  the  routine  treatment  of  a  case  of 
t^^phlitis.  The  large  number  of  cases  which  undergo  sponta- 
neous cure  must  not  be  lost  sight  of,  nor  can  the  opening  of 
the  abdomen  through  the  muscular  parietes  over  the  ca?cum 
be  regarded  as  a  trifling  procedure.  It  is  urged,  also,  that 
certain  cases  have  ended  fatall3^  within  the  first  thirty-six 
hours  by  perforation  into  the  general  peritoneal  cavity.  Such 
cases  are,  however,  comparatively  rare;  they  cannot  be  an- 
ticipated. In  not  a  few  of  them  the  very  first  symptoms  were 
those  of  perforative  peritonitis.  When  such  a  case  is  met  with 
the  abdomen  should,  of  course,  be  at  once  opened,  the  perfo- 
ration dealt  with,  and  the  serous  cavity  well  washed  out,  as  is 
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the  practice  in  dealing  with  other  forms  of  perforative  perito- 
nitis. A  case  of  death  from  perforation  witliin  thirt^'-six  hours 
of  the  appearance  of  the  symptoms  of  typlilitis  does  not  afl'ord 
a  legitimate  argument  for  the  routine  performance  of  an  oper- 
ation within  that  period  in  even  the  majority  of  the  cases. 
Some  of  the  milder  forms  of  t3^phlitis — those  which  end  early 
in  resolution — may  commence  with  quite  acute  symptoms,  so 
that  the  severity  of  the  symptoms  is  not  alone  a  test  of  the 
need  for  early  operation,  although  it  is  true  that,  in  general 
terms,  the  more  acute  the  manifestations  the  greater  is  the 
need  for  prompt  surgical  measures. 

Then,  again,  it  is  asserted  that  the  abscess,  if  left,  will  burst 
into  the  peritoneal  cavity  and  cause  death,  and  that  such  a 
termination  has  been  recorded  when  the  abscess  contained 
but  an  ounce  or  so  of  jjus.  This  assertion,  also,  does  not  aflord 
an  unquahfied  argument  in  favor  of  the  early  use  of  the  knife. 
As  a  rule,  the  abscess  makes  its  waj''  through  the  abdominal 
parietes,  and  does  not  burst  into  the  general  serous  cavity". 
Dr.  Bull  himself  has  showm  that  in  sixty-seven  cases  of  ab- 
scess the  pus  escaped  in  twenty-eight  instances  through  the 
bell}"  wall,  and  that  in  onlj^  eight  examples  did  it  burst  into 
the  peritoneal  cavity.  While  it  is  true  that  small  collections 
of  pus  have  followed  the  latter  course,  it  is  also  true  that  ab- 
scesses containing  pints  of  matter  have  been  successfully 
opened  through  the  integuments  some  weeks  after  the  com- 
mencement of  the  symptoms  of  typhlitis. 

In  this  connection  it  must  also  be  remarked  that  a  very 
small  collection  of  pus  is  not  easy  to  discover,  and  that  in  not 
a  few  recorded  cases  the  early  incision  has  not  revealed  the 
collection.  It  is  true  that  the  sooner  retained  pus  can  be  let 
out  the  better,  but  that  aphorism  does  not  guarantee  the 
harmlessness  of  speculative  incisions  for  matter,  especially 
when  the  pus  is  within  the  abdomen,  and  in  a  region  the  an- 
atomical features  of  which  are  liable  to  great  variation. 
Moreover,  it  is  most  desirable  that  the  matter  should  be 
well  localized,  and  that  the  resulting  adhesions  should  have 
connected  the  inflamed  district  directly  with  the  parietes. 
The  later  the  operation  is  delayed  the  more  easily  and  directly 
can  the  pus  be  reached.  If  a  very  early  incision  became  the 
rule  it  would  frequently  happen  that  the  matter  could  not  be 
reached  without  first  opening  the  general  peritoneal  cavity. 
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and  could  not  escape  without  first  finding  its  way  into  that 
space. 

Deeply-seated  pus  is  slow  to  make  its  presence  evident,  and 
in  the  majority  of  cases  the  evidence  will  not  be  unequivocal 
before  the  fifth  daj'.  Should  its  presence  be  made  clear  before 
that  period,  it  is  obvious  that  surgical  interference  should  not 
be  delayed ;  and  it  must  also  be  allowed  that  urgency  of  sj^mp- 
toms  may  justify'  an  exploratory  incision  before  the  arbitrarily 
fixed  time  is  reached.  With  some  reserve  Dr.  Bull's  dictum 
may  be  accepted :  "  The  more  rapid  the  development  of  the 
symptoms  the  earlier  should  the  surgeon  interfere." 

h.  The  Use  of  the  Needle. — The  exploring  needle  has  been 
extensively  employed  by  American  surgeons,  but,  in  spite  of 
their  advocacy,  I  think  that  its  use  is  to  be  strongly  con- 
demned. This  needle  is  thrust  into  the  iliac  region  of  the  ab- 
domen to  the  depth  often  of  three  or  four  inches,  is  passed  in 
different  directions,  and  is  sometimes  introduced  three  or  four 
times  at  one  sitting'.  Its  object  is  to  discover  pus.  In  the 
first  place  it  may  be  suggested  that  deep-seated  pus,  in  suffi- 
cient quantity  to  demand  surgical  interference,  may  possibly 
be  diagnosed  b^'  other  means,  and  that  if  an  exploration  must 
be  made  it  would  be  safer  to  trust  to  a  cautious  incision  than 
to  a  series  of  plunges  made  in  the  dark. 

In  the  next  place  the  use  of  the  needle  can  hardh'  be  urged 
to  be  free  from  risk.  In  the  course  of  its  employment  it  must 
be  thrust  now  and  then  into  the  ceecum,  and  if  that  part  of 
the  bowel  be  in  a  condition  of  ulceration  it  is  possible  that  the 
needle  ma^^  induce  a  suppuration  that  previously  did  not  exist. 
It  has  been  shown  that  the  use  of  the  hollow  needle  in  ex- 
treme tympanites  is  not  unattended  with  risk,  and  it  is  not 
to  be  expected  that  the  risk  will  be  less  when  it  is  thrust  into 
the  inflamed  and  softened  coat  of  an  important  part  of  the 
bowel. 

Typhlitis  is  often  due  to  extreme  distention  of  the  appendix 
with  mucus.  An  appendix  so  involved  may  reach  the  size  of 
a  small  walnut.  The  typhlitis  indicated  may  end  in  complete 
resolution.  A  needle  introduced  during  the  acute  period  in 
such  a  case  may  very  easily  tap  the  distended  process,  allow 
a  quantity  of  foetid  mucus  to  escape,  and  so  bring  about  a 
suppuration  which  was  by  no  means  inevitable. 

It  would  be  unfair  to  draw  conspicuous  attention  to  some 
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cases  in  Avhich  repeated  puncturings  gave  no  evidence  of  pus, 
but  in  which  an  abscess  appeared  some  daj's  later.  Even 
when  an  abscess  does  exist  it  must  be  remembered  that 
its  walls  are  often  formed  by  the  caecum  and  some  coils  of 
ileum  matted  together,  and  into  such  an  abscess  (when  small) 
a  needle  can  scarcely  be  introduced  without  risk.  In  one  re- 
ported case  (Trans.  Amer.  Surgical  Assoc,  1888)  I  observe 
that  the  pus  evacuated,  after  the  use  of  the  needle,  was  bloody, 
a  very  unusual  condition  in  typhlitis  uncomplicated  by  the 
use  of  this  instrument. 

In  the  hands  of  a  skilful  surgeon — such  as  Dr.  Bull — the 
method  of  exploration  maj'  be  free  from  the  objections  urged, 
but  if  the  practice  be  extensively  adopted  it  maj''  be  possible 
to  learn  what  ills  may  follow  upon  an  introduction  of  a  needle 
into  the  iliac  vessels,  the  ureter,  or  the  iliac  connective  tissue 
after  it  has  passed  through  an  area  of  unhealthy  inflamma- 
tion. 

The  needle,  moreover,  does  not  appear  to  always  fulfil  the 
arg'uments  for  its  existence.  In  one  case  of  Dr.  Bull's  the 
needle  punctures  revealed  nothing,  but  an  incision  made  im- 
mediately afterward  evacuated  no  less  than  four  ounces  of 
pus.  In  other  instances  such  large  quantities  of  matter  have 
been  let  out  shortly  after  the  presence  of  pus  had  been  made 
evident  by  the  needle  as  to  raise  the  question  of  the  possibility 
of  the  pus  having"  been  detected  by  other  and  simpler  means. 

c.  The  Site  of  the  Incision. — The  best  situation  for  the 
incision  cannot  be  settled  in  an  arbitrary  manner.  It  should 
be  placed  over  that  part  of  the  inflamed  area  which  appears 
to  cover  the  seat  of  suppuration.  This  can  be  usually  fairly 
well  made  out  during  an  examination  under  ether,  provided 
that  such  examination  include  a  digital  exploration  through 
the  rectum. 

It  is  desirable  that  the  pus  should  be  reached  by  the  short- 
est route,  and  allowed  to  escape  in  the  most  direct  manner. 
The  most  convenient  incision  is  one  made  obliquely  from 
above  downward  and  inward  just  external  to  the  deep  epigas- 
tric artery,  ending  a  little  above  and  to  the  outer  side' of  the 
middle  of  Poupart's  ligament,  and  following  the  general  incli- 
nation of  the  wound  made  for  securing  the  iliac  vessels. 

An  incision  made  in  the  right  semilunar  line  will  be  found, 
in  the  great  majority  of  cases,  to  be  inconvenienu  and  to  be  ill- 
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judged,  in  so  far  as  it  will  not  permit  of  a  direct  evacuation  of 
the  pus. " 

A  median  incision  is  bad.  The  pus  is  localized  by  adhesions, 
and  so  shut  oif  from  the  general  peritoneal  cavity.  An  incision 
in  the  linea  alba  would,  except  in  a  very  few  instances,  fall  to 
the  inner  side  of  the  collection;  the  general  peritoneal  cavity 
would  be  opened  up,  and  through  that  cavity  the  pus  would 
have  to  be  evacuated.  The  best  placed  incision  is  that  which 
leads  into  the  peritoneal  inclosure  without  opening  the  gen- 
eral peritoneal  cavity. 

I  have  already  drawn  attention  to  the  variations  in  the 
position  of  the  caecum  and  appendix.  The  situation  of  the  ab- 
scess will  obviously  be  influenced  by  such  variations,  but  any 
gross  deviation  can  usually  be  detected  by  a  rectal  exami- 
nation. 

The  Treatment  of  the  Abscess. — Other  points  in  connection 
with  the  opening  of  the  abscess  remain  to  be  considered.  The 
incision  should  be  free.  A  careful  examination  should  be  made 
for  feecal  concretions  and  foreign  bodies,  and  a  search  should 
be  made  for  the  appendix,  and  its  condition,  if  possible,  be  deter- 
mined. These  investigations  should  be  conducted  with  the 
greatest  care,  the  frail  character  of  the  abscess  wall  should 
be  borne  in  mind,  and  regard  be  paid  to  the  fact  that  it  will 
be  made  up  of  fresh  adhesions,  and  often  of  loosely  attached 
coils  of  bowel.  The  careless  introduction  of  the  finger  may 
break  down  important  adhesions,  and  may  cause  a  perforation 
into  the  general  peritoneal  cavity,  or,  failing  this,  may  bare  a 
portion  of  the  exposed  csecum  of  its  serous  covering.  The  less 
that  is  done  after  the  abscess  has  been  opened  the  better. 

The  walls  of  the  abscess  cavit^^  should  never  be  scraped, 
as  some  advise.  The  cavity  should  be  well  washed  out  by 
means  of  a  gentle  stream  of  a  weak  and  warm  antiseptic  solu- 
tion directed  through  an  irrigator.  A  large-sized  drainage- 
tube,  or  a  long  strip  of  iodoform  or  carbolic  gauze,  should  be 
introduced.  If  a  perforated,  diseased,  or  gangrenous  appendix 
be  discovered,  a  ligature  of  catgut  or  silkworm  gut  should  be 
passed  round  the  proximal  part  of  the  process  wiiere  its  tis- 
sues are  healthy,  and  be  tightly  secured.  The  appendix  be- 
yond should  then  be  divided  and  removed. 

It  is  useless  under  such  circumstances  to  attempt  a  more 
elaborate  method  for  removal.     The  condition  of  the  organ 
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and  of  the  surrounding  tissues  forbids  a  uioro  P'-^'^^^I'^S'^^^,' 
procedure.     If  the  appendix  be  entirely  gangrenous  oi  be  pel- 
forated  close  to  its  point  of  origin  from  the  caecum,  it  had  l.et- 
terb    left  untouched,  and  in  such  cases  I  think  no  atte.npt  to 
anpl-  a    gature  should  be  made.    When  the  process  ,s  very 
Xrent  ft  is  undesirable  to  make  any  detennn^d  atte  np     o 
remove  it  by  dissection,  or  even  by  gentle  t^^""8;    I*;:'^ 
probably  do  best  if  it  be  left  quite  alone.    The  a,iatom.c^_. 
details  of  the  abscess  cavity,  moreover,  -^■«  ™\^  ^^^  j^''^^- 
In  one  case,  in  which  I  found  an  mch  or  so  of  a  chlated  u  ete^ 
exoosed  in  the  walls  of  the  abscess,  it  was  not  difficult  to  mule  - 

Stll  the  urinary  tube  might  be  »»—   »  %^_ 
form  nrocessand  dealt  with  under  that  impression,    ihe  open 

nl  of  the  abscess  is  the  main  thing;  dealing  with  the  appendix 

rs"X  nratter.    If  the  appenUix  ^e  at  once  discovere 
and  can  be  dealt  with  readily  and  simply  '^  r.  ^^  eU,  but  pe^ 
sistent  attempts  to  remove  the  process  at  all  costs  aie 

'^'Tlfpus"  nw  «L  abscesses  is  occasionally  healthy,  but  it 
■       nre  usnallv  foetid     If  actual  thecal  matter  is  present,  it  will 

rr:rL%emn.U-  the  c.cum.  When  a  p.^^^^^^^^^^ 
of  the  ci^umis  discovered  in  the  depths  of  a  *  'P/'l''":^^;";^^^^^ 
I  believe  it  will  be  wiser  to  make  no  immediate  attempt  to 

1       T  bv  ooeration     The  margins  of  the  opening  will  be 

t  Zed  =^1  probabU  in  -  ^^^  -«"«»"'  ^"t  *'"  Ti"" 
"g  of  the  gut  will  have  been  destroyed.    No  -„  ,tio, 
could  be  less  favorable  tor  a  plastic  operation-foi  the  caietu 
closure  of  the  opening  by  sutures.    The  condition  will  pro^bly 
be  made  worse  by  a  more  elaborate  P™cedure  u    oh  mg  a 
resection  of  the  cajcal  wall  forming  the  margin  of  the  pti  foi 
atton     ?hese  f^cal  fistute,  if  studiously  left  alone,  more  often 
Tse  spontaneously  than  remain  P^t-t,  and  especia llj^^  t - 
the  case  it  every  possible  care  be  taken  to  keep  the  abscess 
cavitv  perfectly  drained  and  frequently  irrigated. 

cLSstute are  very  difficult  todeal  with  by  operation  no 
n^atter  at  what  stage  the  attempt  at  closure  is  ^^'^^  - 
On  the  other  hand,  their  tendency  to  close  f  ""^^^^^f ' ^  ""''" 
careful  treatment,  both  as  regards  local  >"«^^"«^  »f  *'>« 
Lre  of  the  patient's  diet  and  bowels  is  ^W  "ot«™*^^,^^^„, 
3  r/ie  Treatment  of  Relapsing  Tuphldis.-Theti^^tmcn^ 
of  cases  of  relapsing  typhlitis  by  removing  the  appendix  dui- 
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ing-  the  period  of  quiescence  offers,  probably,  more  admirable 
results  than  are  to  be  obtained  in  the  treatment  of  any  other 
form  of  the  disease.  I  first  advised  this  operation  in  1887,  and 
have  elsewhere  very  fully  dealt  with  the  circumstances  and 
details  of  the  procedure.  ("Med.-Chir.  Trans.,"  Vol.  LXXI., 
p.  165;  "  Lancet,"  February  9th,  1889.)  In  these  cases  the 
patients  had  had  three  or  more  severe  attacks  of  typhlitis. 
The  relapses  had  occured  in  spite  of  every  possible  care. 
The  patliological  condition  discovered  was  such  as  has  been 
already  described.  One  patient  had  passed  into  the  condition 
of  a  chronic  invalid,  and  had  been  confined  to  bed  for  some 
months;  others  were  anticipating-  with  dread  the  repetition 
of  the  attack.  In  one  case  notably  the  patient  had  had  three 
attacks;  they  had  been  of  increasing*  severity,  and  the  pros- 
pect of  his  surviving  a  fourth  attack  had  become  a  legitimate 
question.  In  this  instance  an  enormously-distended  appendix 
was  discovered,  with  a  deep  ulcer  in  its  wall,  and  the  train 
laid  for  an  outburst  of  perforative  peritonitis.  ("Lancet," 
loc.  cit.) 

In  deciding  upon  this  operation  it  must  be  borne  in  mind 
that  the  measure  is  only  justifiable  in  properl^^  selected  cases. 
From  published  accounts  of  the  operation — especially  in 
America — and  from  what  I  have  heard  from  private  sources,' 
it  is  abundantly  evident  that  excision  of  the  appendix  has  been 
somewhat  recklesslj^  and  indiscriminately  carried  out  since  I 
introduced  this  measure  of  treatment  in  1887. 

From  the  observations  of  some  surgeons  it  would  appear 
that  they  regard  the  removal  of  the  vermiform  process  as 
the  correct  treatment  for  nearly  every  case  of  typhlitis.  Such 
a  position  is  entirely  unjustifiable,  and  against  such  unwar- 
rantable operations  a  strong  protest  miust  be  raised. 

There  are  a  series  of  cases  of  relapsing  typhlitis  which  do 
not  depend  upon  appendicular  trouble,  and  which  would  not 
be  relieved  by  the  resection  of  the  process. 

The  surgeon  must  endeavor  to  convince  himself  that  the 
appendix  is  at  fault,  and  that  its  condition  is  such  as  to  render 
another  attack  probable. 

It  has  already  been  pointed  out  that  a  tendency''  to  spon- 
taneous cure  is  active  in  these  cases,  and  while  this  should 
not  cause  the  surg-eon  to  hold  his  hand  against  the  weight  of 
evidence,  it  must  always  have  effect  in  influencing  his  decision. 
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It  may  be  said  that  ths  current  attack  of  appendicitis  is 
the  last  attack,  and  that  any  operation — if  carried  out  at  a 
subsequent  period  of  quiet — is  uncalled  for.  The  attack  may 
be  the  last  in  more  senses  than  one.  It  may  be  the  last, 
and  the  man  may  live,  or  it  may  be  the  last,  and  the  man 
may  die. 

The  comparatively  hig'h  mortality  which  attends  appen- 
dicitis when  its  course  is  uninfluenced  by  surgical  treatment 
can  never  be  overlooked. 

This  operation,  so  far  as  my  experience  at  present  goes, 
affords  absolute  and  certain  relief.  It  promises  a  cure.  Up 
to  the  present  time  I  am  able  to  say  that  I  have  had  no  death 
from  the  operation. 

I  would  emphasize  the  importance  of  operating-  during  the 
interval  between  two  possible  attacks,  of  waiting  until  all 
inflammatory  symptoms  have  subsided,  and  until  the  local 
conditions  are  as  favorable  as  possible. 

These  operations  are  delicate,  are  often  complex,  and  are 
frequently  difficult. 

Dr.  Dennis,  of  New  York,  is  opposed  to  the  operation  of 
excision  during  the  quiescent  period,  on  the  ground  that  the 
patient  may  not  have  a  second  attack. 

If  the  surgeon  is  assured  that  the  outbreak  will  not  recur, 
then  any  interference  would  be  most  distinctly  unjustifiable. 

Dr.  Dennis,  as  a  compromise,  proposes  that  the  surgeon 
should  wait  for  another  development,  and  should  proceed  to 
excise  the  process  upon  the  second  or  third  day  of  the  actual 
attack. 

If  there  be  one  surgical  axiom  which  appears  to  be  firmly 
substantiated,  it  is  that  wiiich  opposes  the  carrying  out  of 
any  but  the  most  urgent  operation  in  inflamed  tissues.  Sir 
James  Paget,  in  his  admirable  lectures,  has  made  this  point 
very  manifest.  To  actually  wait  until  acute  inflammation 
has  set  in  before  performing  an  excision  which  demands  some 
of  the  niceties  of  plastic  surgery  is  to  select  for  the  operation 
the  worst  possible  occasion.  All  who  have  been  impressed 
with  the  terrible  consequences  which  may  follow  upon  detailed 
operations  carried  out  in  a  centre  of  acute  inflammation  will 
shrink  in  dismay  from  Dr.  Dennis'  advice. 

In  attempting  to  indicate  the  particular  kind  of  case  suited 
for  this  operation  I  cannot  do  better  than  describe  a  typical 
example. 
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T.  B.,  ag-ed  forty-four,  a  carpenter,  was  admitted  into  the 
London  Hospital  under  my  care  on  May  2d,  1890.  The  pa- 
tient's illness  dated  from  April,  1889.  Up  to  this  time  he  had 
had  excellent  health.  He  was  a  strong,  vigorous  man  who 
was  never  troubled  with  dj^spepsia,  and  whose  howels  acted 
regularly  without  artificial  aid.  He  had  never  had  syphilis, 
and  his  personal  and  family  history  exhibited  nothing  note- 
worthy. 

In  April,  1889,  he  was  attacked  with  abdominal  pain,  for 
which  he  could  assign  no  cause.  The  pain  began  somewhat 
gradually,  and  he  soon  presented  the  characteristic  symptoms 
of  typhlitis — distention  of  the  abdomen,  severe  vomiting, 
constipation,  pain,  and  swelling  in  the  right  iliac  fossa.  The 
attack  passed  olT  in  due  course.  Since  April,  1889,  he  has  had 
recurrent  attacks  at  intervals  of  five  to  six  weeks.  The  acute 
stage  of  each  attack  lasted  from  five  to  seven  daj's.  After 
the  urgent  sjanptoms  had  subsided  he  entered  into  a  slow 
period  of  convalescence,  and  before  he  could  be  said  to  have 
entirely  recovered  another  attack  came  on.  The  man  had 
done  no  work  for  nearly  thirteen  months;  the  most  precise 
precautions  had  not  enabled  him  to  ward  off  an  attack;  the 
outbreaks  were  apparently  increasing  in  severity,  and  he  had 
become  a  chronic  invalid.  The  patient  had  naturally'  a  terror 
of  another  attack,  and  had  come  to  the  belief  that  he  could 
not  survive  many  more  of  these  visitations.  When  I  exam- 
ined him  1  discovered  a  much  enlarged  appendix  in  the  iliac 
fossa,  not  far  from  Poupart's  ligament,  and  to  the  outer  side 
of  the  centre  of  that  structure. 

On  May  4th  I  excised  the  appendix,  which  I  found  twisted 
upon  itself,  greatly  deformed,  and  distended,  so  as  to  form 
a  large  globular  mass.  The  operation  presented  no  difficult}'. 
The  man's  temperature  after  the  operation  never  rose  above 
99°.  He  recovered  without  a  bad  sjnnptom,  and  has  (October, 
1890)  never  been  troubled  with  his  iliac  fossa  since. 

In  such  a  case  I  am  unable  to  see  what  prospect  of  relief 
can  be  held  out  to  a  patient  unless  the  appendix— the  cause 
of  the  trouble — be  removed;  and  if  it  be  decided  to  remove  it, 
the  next  step  is  to  select  the  very  best  time  and  occasion  for 
the  operation. 

The  points  I  have  already  suggested  in  connection  with  the 
operation  itself  are  the  following: 
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1.  Before  the  operation  the  position  of  the  diseased  appen- 
dix should  be  made  out,  if  possible.  Its  position  might  have 
been  indicated  during  one  of  the  attacks. 

3.  The  operation  should  not  be  performed  until  all  inflamma- 
tory and  other  symptoms  have  quite  subsided. 

3.  The  incision  should  be  made  obliquely  from  above  down- 
ward and  inward  over  the  ccecal  region,  its  lower  extremity 
ending  just  external  to  the  epigastric  artery.  The  incision 
should  not  be  made  directly  over  the  appendix  or  over  the  dull- 
est region.  If  it  be  so  placed  a  number  of  adhesions  will  prob- 
ably be  encountered,  and  the  demonstration  of  the  perito- 
neal cavity  might  be  difficult.  The  ctECum  or  the  appendix 
might  be  actually  adherent  to  the  anterior  abdominal  wall. 
The  incising  of  the  peritoneum  should,  therefore,  be  conducted 
with  the  very  greatest  care.  It  is  well  that  the  parietal  cut 
should  open  the  abdomen  at  a  point  just  beyond  the  diseased 
area,  and  where  no  adhesions  exist. 

4.  When  the  appendix  and  coecum  are  exposed,  the  area 
of  the  operation  should  be  cut  off  from  the  general  abdominal 
cavity  by  sponges.  If  this  plugging  with  sponges  be  well 
carried  out,  no  blood  should  enter  the  peritoneal  space. 

5.  All  adhesions  should  be  divided  by  cutting;  none  should 
be  "broken  down."  The  latter  measure  is  apt  to  tear  the 
bowel,  or,  at  least,  to  bare  it  of  peritoneum. 

6.  The  appendix  should  be  lightly  clamped  close  to  the 
ceecum,  and  should  be  divided  about  half  an  inch  from  that 
intestine;  it  should  not  be  secured  by  a  simple  ligature.  The 
mucous  membrane  should  be  united  by  many  fine  sutures, 
or  by  a  continuous  suture;  then  the  divided  outer  walls  of  the 
process  should  be  brought  together  by  a  second  row  of  su- 
tures. When  the  wall  of  the  little  tube  is  greatly  thickened  by 
inflammatory  exudation,  it  is  practically  impossible  to  bring 
the  serous  coats  together.  To  still  further  secure  the  orifice, 
the  stump  of  the  appendix  might  be  lightly  attaoiied  to  any 
adjacent  surface  of  peritoneum. 

7.  The  abdominal  wound  should  be  closed;  no  drain  is  re- 
quired. During  the  progress  of  the  operation,  any  adhesions 
likely  to  give  rise  to  trouble  might  be  dealt  with;  this  more 
especially  appUes  to  adherent  omentum,  or  to  adhesions  bind- 
ing down  coils  of  small  intestine.  If  the  appendix  be  closely 
adherent  to  the  ureter,  or  to  a  coil  of  the  ileum,  or  be  found 
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deeply  attached  in  the  pelvis,  its  removal  ma}-  be  attended 
with  very  considerable  difficulties.  The  management  of  such 
a  case  must  be  left  to  the  judgment  of  the  individual  surgeon. 
Before  commencing  the  operation  the  surgeon  must  be 
prepared  for  such  difficulties.  Some  cases  are  remarkably 
simple,  and  the  removal  of  the  diseased  process  can  be  ef- 
fected in  a  few  minutes.  In  other  instances  the  surgeon's  move- 
ments are  seriously  hampered  by  adhesions.  Parts  are  densely 
matted  together  in  such  a  way  that  their  recognition  is  very 
difficult.  The  confusion  may  be  almost  inextricable,  and  the 
risk  of  wounding  the  bowel  or  the  ureter,  or  important  vessels, 
is  considerable. 
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